Aviation 

Week 




A McGRAW-HILL PUBLICATION 


DEC. 19, 1955 


50 CENTS 



tlirn OTicjirieorin^ t o 


? power 


VERSATILITY... 


CofTifTiercio/ Airliner 


Unmatched in its flight range for speed, efficiency, and 
economy of operation . . . unexcelled for reliability 
— the Convair is now flown by thirty-five leading airlines throughout 
the world ! It performs scores of tasks for the U. S. Air Force 
and the U. S. Navy ! It serves science as a flying electronic 
laboratory. And it’s the choice of leading corporations as an executive 
transport. The Convair continues to set new records for 
versatility and performance — evidence again of 
Convair’s engineering to the Nth power! 


CONVAIR 

A DIVISION OF GENERAL DYNAMICS CORPORATION 



f/ecfrom'c Test Plane 


tAllilary Tronjporf 


Turboprop Transport 


Navigator-Bombardier 
Flying Classroom 





New Holley turboprop 

power control 
installed in Lockheed R7V-2 


One hundred and six ]>asscnf!nrs 
or 36,000 pounds of cargo cruise 
at speeds up to 440-miles-pcr- 
liour in tlie Navy's new Lockheed 
R7V-2 lurboprop Super Constel- 
lation. Four Pratt & Whitney 
Aircraft axial flow T-34 propeller 
turliinc engines devclop<a total 
of 22,000 horsepower for take-off. 
Each of the four is autouiatieally 
controlled by a new Holley gas 
turhine power control. 

High performance turboprop 
engines like the T-34 demand 


extreme accuracy in fuel meter- 
ing to maintain their high per- 
formance ratings and at the same 
time control operation within 
satisfactory limits. Through a 
system of accurately measuring 
four separate senses, the Holley 
control auloniutically meters 
corrected fuel flows to the engine 
in accordance with the engine 
operating requirements. 

The Holley gas turbine control 
is the result of intensive research 
and development to provide a 


light weight, compact means of 
accurately metering fuel consist- 
ent with engine requirements. 

This and other Holley devel- 
oped fuel metering devices have 
played an important role in our 
country's undisputed leadership 
in the design, development and 
manufacture of superior aircraft. 



Tested, proven, and in production... 
the only double - duty aircraft fire detector! 


Consisting essentially of a heat-sensing element 
and a transistor-triggered control unit, the Kidde 
Aircraft Fire Detector is the first to give both an 
immediate nacelle overheat danger signal and a 
fire alarm when temperature reaches a critical 
degree. Its hermetically-sealed control unit needs 
no shock or vibration isolation, has no vacuum 
tubes, and the entire unit requires no resetting 
after a fire. Here’s how it works: 

Located in the engine nacelle, the fire-.sensing 
element— a long, wire-like unit— transmits nacelle 
temperature changes to the control unit, which is 
pre-set so as to remain on standby throughout the 
normal nacelle temperature range. 

When the nacelle temperature rises above maxi- 
mum normal, the control unit recognizes “poten- 
tial trouble,” and triggers an ABNORMAL 
TEMPERATURE signal. 

However, if there is a sudden flash of fixe in the 
nacelle, the control unit interprets the rapid rise 


in temperature as a definite danger condition, and 
a FIRE ALARM is actuated. The pilot then opjer- 
ates the nacelle fire extinguishing system to put 
out the blaze. 

During any gradual tempierature rise above 
maximum normal, the ABNORMAL TEMPER- 
ATURE signal remains operative all through the 
rise, and is replaced by the FIRE ALARM when 
a predetermined fixed fire temperature has been 
reached. 

Lightweight and compact, the Kidde Aircraft 
Fire Detector can be adapted to meet the needs 
of all aircraft produced today. For more informa- 
tion, write Kidde now. 



Walter Kidde&Company, Inc. ,1218 Main St., Belleville?, N.J. 
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Available in any quantity 
to fit your specifications 
for grade, size and accuracy! 


When industry wants steel balls of proven accuracy and 
dependability, it is only natural that they turn to New 
Departure, leading producer of ball bearings and there- 
fore thoroughly experienced in the manufacture of pre- 
cision halls- Today, New Eleparture provides industry 
with high-carbon chrome and stainless steel balls in a 
wide range of sizes and specifications. 

New Departure balls are produced from the finest high- 
carbon chrome steel. AtSl Type E51100 steel, specify 
made for New Departure, is neat-treated to achieve the 
proper hardness and toughness for maximum strength 
and life in the finished product. Stainless steel, AISI 
Type 440C, used by New Departure results in balls of 
much improved hardness and load-carrying abiUty. 


In addition to producing the finest steel bells available. 
New Departure will fill volume orders for balls of 
special materials such as high-nickel or cobalt-base 
alloys, tool steel and others. 




NEWS DIGEST 



New Toil Armament For B-52 


M’icliiia's first B-52 shows .1 new (ail armament, prohabir the fourth different nstcni to be incorporated in the Boeing Stratoioitrcss 
scries. 'Ihc jet bomber's battery appears to be four cannon mounted around a tracking radar antenna. Above the turret is a larger search 


Stuart Tipton Elected 
President of ATA 

Stuart G. Tipton was elected presi- 
dent (if the .Air Transport Association 
last week at a board of directors meet- 
ing in AViisliingtoii, Tipton, who has 
been general counsel of .ATA for tlic 
last 1 1 years succeeds Harold Pearson 
who decided nut to stand for re-elec- 
tion lifter Iris policies were rejected by 
ATA directors. 

Charles J. Lowen. Jr., was sworn in 
as Civil Aeronautics Administrator last 
week succeeding Fred B. Lee (AW Dec. 
n. p- 112). 

l.nwcn's appointment immediately 
was attacked by Sen. Mike Monroney 
(D.-Okla.). chairman of the Senate 
Commerce Committee's Aviation Sub- 
committee, wlio challenged Lee's resig- 
nation under Administration pressure- 
lie has threatened to conduct an in\es- 
tigafioii of the Lee resignation as "an 
attempt bv the Commerce Depart- 
ment’s ground-minded clique to seize 
control of all civil aviation." 

Chance Vought's F8U-1 Crusader 
has flown 1,050 mph. in tests at Ed- 
wards AFB, Calif. The Navy fighter is 


powered by a Pratt fir Whitney J57 
engine. Defense Secretary Charles E. 
W ilson recently refused pemiission for 
the Navy to make an official attempt to 
break the world speed record in the 
F8U (AW Dec. 12. p. 7). 

United Air Lines announced a settle- 
ment with its striking AFL-CIO flight 
engineers, ending a seven-week walk- 
out- The engineers, svhosc strike failed 
to disrupt United's service, walked out 
to protest a company niling that all 
newly hired engineers be qualified pi- 
lots. One prosision of the agreement 
provides that iion-pilot flight engineers 
already employed by United will he 
given flight tniining to bring them up 
to the Ics’cl of the new employes. 

Air Force has awarded I'ord Motor 
Co, a 5265,776,509 contract for [57 
|ct engines. Ilic engine was designed 
by Pratt & Whitney. 

New bombing-navigation system for 
supersonic bombers will be produced 
by International Business Nlachines 
Corp- under an Sll-6 million Air Force 
contract- The svstem, developed by the 
company's Airborne Computer Lab- 
oratories. presumably employs the new 
digital techniques. 


Air Force awarded 51,253,880 con- 
tract for five mobile training units tor 
the F-102A fighter plane to Convair 
Dis’ision of Gciicnil Dynamics Corp. 
The trainers will be built by Burton- 
Rodgers, Inc., of Cincinnati as subcon- 
tractors to Convair. 

Mohawk Airlines carried 26.505 pas- 
sengers last month for the best No- 
vember total in its history. 


Foreign 

Despite official denials, Australia's 
Qantas Empire Airways will place an 
order for long-range jet transports early 
nc-xt year. The government-owned air- 
line probably will turn to either Boeing 
or Douglas, althougir Britisli political 
and economic pressure is being brought 
to beat for the purchase of de Havil- 
land's Comet -f. 

Bristol Orpheus turbojet engine will 
power the l’'iat G-91 light fighter being 
produced for the North .Atlantic Treaty 
Organization. Under the contract 
signed bv Fiat and Bristol Aero En- 
gines Ltd., Fiat also gets exclusive rights 
to tlie manufacture and sales of all 
Bristol turbojet engines in Italy. 
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Presenting the latest member of the famous Mono- 
gram family of sheet metal clamps . . . the WNH or 
Wing Nut Hexagon Clamp. For use where extremely 
strong tension is required. 


Installation of the WNH is far faster because of the 
free-spinning action of the bar-type wing nut. Stronger 
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TITANIUM flies 


Fightew — bombers — helicopters — or trans- 
ports — for top performance they all depend 
upon titanium for many vital parts. In fact, 
titanium makes possible several advanced-per- 
formance aircraft. 

The characteristics of titanium which make 
it vital to modern aircraft are putting it into 
many other jobs. For here is a metal that is 
as strong as steel, but 44% lighter . . . much 
more resistant to most forms of corrosion than 


with the best... 

any other structural metal . . . and one that 
can be fabricated by normal shop practices. 
In hundreds of really tough applications noth- 
ing else will do the job as well as titanium. 

Now, due to REM-CRU's expanded facili- 
ties, you can be sure of prompt delivery of 
REM-CRU titanium in the sizes and grades 
you need. And REM-CRU engineers are al- 
ways ready to help you make the best, most 
profitable use of this versatile metal. 


REM-CRU 

TITANIUM REM-CRU TITANIUM, INC., MIDLAND. PENNSYLVANIA 


Washington Roundup 


Honaman Out' 

R. K.ir! Honaman h.is resigned as DcpiiP' Assistant 
Seerctar}’ of Defense for Public Affairs, as predicted by 
Aviation Week (Oct. 3, p. 11). He will return tu Bell 
Laboratories, but the aircraft industry probably will find 
itself with securitr' tcriew problems that get svorse in- 
stead of better. Slantlc as top arbiter of scairip- ques- 
tions appears to have bear taken up by Lee M. ilatgiis, 
Dqjuh Director of the Office of Security Rc\'icw. Im- 
mediate result was an order that, in effKt, takes away 
all prerogatives of military service representatives in the 
sccurits rcr’iew office, forces them to go to Defense De- 
partment for anv decision of the tvpe sought by aircraft 
mdustrs representatives. Hargus usually makes these 
rulings, taditionallv with no regard to previously re- 
leased infomiatioii. Before Honaman left, the Security 
Res’iew Branch received verbal orders putting a ban on 
release of performance data before a nesv plane or ueapon 
has been in seniee for a vear. Actuallv, exact perform- 
ance data neser is disclosed and the existing handbook 
on "Releasable Information by U. S. Air Force Aircraft" 
was drafted with this policy in mind. 

CAB Scramble 

Scramble for the Civil .Aeronautics Board chairman- 
ship is in full swing with the prospect that Ross Rizley 
will vacate the post as soon ns he is nominated for a 
h'edetal judgeship in Oklahoma eatlv in Jainurv (AW 
Dec. 12, p. 11). 

Present Administration plans are to announce Rizley's 
resignation from C.AB, his appointment to a judgeship, 
and his CAB successor simultaneously. 

Three leading candidates for the post arc: 

• Franklin Stone, 45, genera! counsel of the Civil Aero- 
nautics Board. Stone, who came to this post from a 
private lasv practice in W’ascca, Minn., served as Waseca 
Countv Chairman of the Republican Committee. He is 
a former FBI agent, served witli the Office of Strategic 
Services during AVorld W'ar H. 

• Warren Baker, 41. general counsel of the l•\•dcral 
Communications Commission. Baker is a former CAB 
hearing examiner who serxed as executive assistant to 
former CAB cirairman Oswald Ryan, a Republican. He 
is from Indiana. 

• Earl Kintncr, 43. general counsel of the I'‘cderal Trade 
Commission. Kintner. also an Indiana Republican, 
joined PTC in 1948 as a trial attorney. He served in the 
Navv during World Wat 11. 

These three candidates meet the broad qualifications 
for the post laid down by the Republican National Com- 
mittee. 'Ilic committee u'ants a young man presently in 
Government so that there will be no delay in his imme- 
diate appointment because of security clearances. 

Defense Operations 

Department of Defense is moving more strongly into 
the operating business of the Army.N’axy and Air Force. 
Manifestations arc the edicts issued by Assistant Defense 
Secretaries Frank Newburs' (Applications Engineering) 
and Thomas P. Pike (Supply and Logistics) and Deputy- 
Secretary Reuben B. Robertson, llie reason is li^itimatc 
because it seeks economv, full utilization of technical 
resources and a curb on intct-sers'ico rixalry. However, 
there are men in uniform and in industry who fed that 


a lumping of requirements and rules pays too little at- 
tention to individual scivice requirements. Full-fledged 
alarmists warn that the trend may lead to abolition of 
the three armed scrxices, establishment of a single uni- 
form and militarv establishment. I'liis idea has received 
first-hand support from Viscount Moiitgomen but he 
did not press the concept on his recent tour of the U. S. 

Pay Limit' Reason 

Manufacturers who accepted large ox'erpayinents on 
incentive-type contracts and invested the money in Gox'- 
ernment bonds while waiting for the Navy to redeter- 
mine the price were responsible for the 105% limitation 
placed on payments by the Defense Department. In a 
frank statement to the National Association of Manu- 
facturers, Rear Adm. Robert L. Swart, Vice Cliief of 
Naval Materiel, said be understood industry's objections 
but under the old system tlio Na\y liad too much in idle 
funds, actuallv working for someone else. He promised 
action to speed settlements under revised Defense Direc- 
tive 4105.7 (AW Dec. 12. p. 15), 

Sandia Mountain Crash 

Last word hasn’t been written yet on the Civil Aero- 
nautics Board accident report covering tlie Trans World 
.Airlines crasli on Sandia Mountain near Albuquerque 
I’eb. 19 (AW Nov. 28, p. 80). Tliis will probably he 
the second CAB accident report reopened oy industry 
pressure pointing out facts neglected in the final report. 
First «-.is the Northwest Air Lines Sandspit accident 
during Korean war contract operation on which a revised 
report was recently issued by CAB (AW Nov. 28, p. 
115, Dec. 12, p. 101). 

Seaboard Bid 

Latest entrant in the bidding for operating contract 
of the proposed -Austrian National Airlines is Seaboard 
& Western Air Lines, recently certificated for an all- 
cargo transatlantic route. Seaboard has the inside track 
on an Austrian deal for a New- A'ork-Vienna run. 'llie 
ail-cargo line has picked up the negotiations at the point 
they were dropped by the domestic non-schedulcd carrier 
group. North American Airlines. 

Seaboard .secs a mimbcc of adx-antages to an operating 
contract with the Austrians as an adjunct to its own 
scheduled overseas all-cargo serxices xvhich will start soon. 
Equipment is no problem fur S&W', xx'liich is what 
forced North .American to abandon its plans. Seaboard 
is operating a mixed fleet of DC-4s and Super Con- 
stellations. of xvhich txxo of the latter are on lease to 
British Overseas Airxvaxs Corp. until April 1956. An 
additional order for i()49H Constcllabon.s was placed 
by Seaboard xvith an assist in the financing from a nexv 
company which includes NAA officials- 

Pearson Job Hunting 

Harold "Pete” Pearson, recently fired as president of 
the Ail Transport Assn, (AW Dec. 12. p. 11), is actix-ely 
seeking appointment as an Assistant Secretary of the 
Army. His chances are slim. Pearson prcx-iously serxed 
xx ith the Department of the Aimy as an assistant to Earl 
Johnson, Pearson’s predecessor as ATA president. 

—Washington staff 
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U.S. Plans to Launch 12 Earth Satellites 


1957-58 launchings probably will be staged in 
Florida. Satellite observation a major problem. 


By Philip J. Klaes 

New Yodc— The U.S. plans to launch 
12 eatth satellite vehicles during the 
1957-1958 International Geophysical 
Year providing Congress produces the 
necessary supporting funds. 

The satellites probably will be 
launched from the Air Force Missile 
Test Center, Patrick AFB, Fla., al- 
though the Australian Woomera mis- 
sile range is another possible site. 

First figures on the number of satel- 
lite-vehicle launchings planned, plus 
other heretofore undisclosed details on 
the U.S. satellite program, were re- 
vealed here by Dr. James Van Allen 
and Dr. Martin Summerfield at the 
joint meeting of the American Rocket 
Society and the Institute of Radio En- 
gineers. 

Van Allen, head of the State Uni- 
versity of low-a's Physics Department, is 
a member of the Upper Atmosphere 
Research Panel. Summerfield, former 
head of rocket propulsion at the Cali- 
fornia Institute of Technology's Jet Pro- 
pulsion (missile) Laboratory, is now pro- 
fessor of jet propulsion at Princeton 
Un iversity. 

Dr. Van Allen revealed that; 

• Keei>ing the satellite under observa- 
tion and reeo'ering its vita! telemetered 
data, is expected to be "mote difficult 
than getting the satellite up there into 
its orbit.” 

• Balloon-launclicd satellites, using ex- 
isting two-stage rockets as an alternative 


to an untried thrcc-stagc rocket 
launched from the earth, are under con- 
sideration by Australian authorities as 
well as bv some U. S. scientists (AW 
Oct. 10. p. 45). 

• U. S. scientists, who made up the 
original satellite proposal for the Geo- 
physical Year, got no advance indication 
of top-level approval prior to the official 
White House announcement (AW 
Aug. 8. p. 14). 

• Satellite orbit probably will be a 
diagonal flight path, a compromise be- 
tween a polar and an equatorial orbit. 
The lav-out of the launching range it- 
self will be a determining factor on the 
direction of launch and hence the orbit. 
USAF’s Florida range is inclined about 
45 degrees from north and points in an 
e.istcrly direction, an advantage since 
the satellite would gain a portion of the 
earth's rotational velocity. 

Satellite Life 

The useful life of the satellites before 
thev slow down and orbit into the 
earth’s atmosphere where they will dis- 
integrate will depend upon the initial 
orbiting altitude achicr’cd. In estimat- 
ing the useful satellite life at different 
altitudes, Summerfield and Van Allen 
came up with slightly different figures. 

Summerfieid predicted a satellite life 
of about one vear if the initial orbit al- 
titude reached is 300 miles. 

nre life span would drop to 15 days 
at 200 miles altitude .and less than one 
hour at 100 miles, Summerfield said. 



about a week at approximately 100 
miles- 

The final velocity of a three-stage 
rocket required to put the satellite into 
an orbit 400 miles above the earth was 
estimated hv Summerfield to be be- 
txr’een 27,100 and 29,500 ft./sec., de- 
pending upon the technique to be em- 
ployed. 

1'his compares with the classical 
'escape velocity” of 36.700 ft./sec., or 
the 24,200 ft. /see. needed for an inter- 
continental ballistic missile with a 
7.000-mile range. (The German V-2 
achieved a bnm-oirt velocity of 5.000 
ft./sec. I 

Ballistic Ascent 

The higher velocity (29,500 ft./see.) 
is needed if a direct Iwllistic ascent path 
to orbiting altitude is used- Tlie lower 
velocity would be sufficient. Summer- 
field said, if the rocket employs a tan- 
gential approach path to its orbit alti- 
tude. 

ft will not teach this altitude, hosv- 
ever, until the satellite is half way 
around the e;irth, 12,500 miles atvay. 

Bc-causc a last-minute burst of energy 
is needed to kick the satellite free of 
the third stage rocket and into its orbit- 
ing path, the control of this critical 
operation would he extremely difficult 
if the rocket is half way around the 
earth from it.s launching site. Summer- 
field suggested as an alternative a modi- 
fied ballistic ascent in which the vehicle 
would coast tor a while between burn- 
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out of the second stage and the firing 
of the third stage. 

lie presenteef the results of his own 
calculations as to the performance 
which might be achieved bv each stage 
of the satellite rocket based on char- 
acteristics of the Viking 1 1 and expected 
advances in the state of the art since 
it was designed b\ Martin in 1951 (see 
table page 12). 

Scientific Exploration 

Dr. Van Allen emphasized that the 
U. S. satellite program '‘definitely is 
not a smokescreen to cover up military 
□ses.” The project, he said, will be 
ondcr civilian control and c'crv coun- 
try in the world "will be dealt in on the 
results." (Some of the findings, how- 
cser. undoubtedly will be useful to 
intercontinental ballistic missile de- 
signers, which explains whv the Defense 
Department is supporting the venture 
until Congress reconvenes and author- 
izes a supporting .i])pri>priation.) 

Van Allen called the satellite pro- 
gram "a logical extension of present 
geophysical studies.” which previously 
have been carried out with high-altitudc 
sounding rockets sucli as the Vt"king. 
Such explorations, however, are so brief 
iliey provide only "an occasional and 
infrequent peek” into the upper atmos- 
phere, Van Allen said. 

The satellite will enable scientists to 
make much mote comprehcnsisc mcas- 
iitemcnts and determinations of such 

• Cosmic ray energy level, which is 
greatly attenuated bv the time the rays 
pass through the earth's atmosphere. 
The vehicle also will enable scientists 
to measure the variation of cosmic ray 
intensity at different latitudes. 

• Correlation between solar ultra-violet 
radiation and the changes which take 
place in the ionospheric "E" and “F” 
layers, which in turn often seriouslv 
affect long-range radio irropagatiou. 

• Whether rare radioactive isotopr^s of 
lithium, beryllium and boron, which 
hare been detected in previous rocket 
soundings, exist in the cosmic radiation 
as it arrives from outer space or whether 
they result from a reaction with the 
earth's atmosphere. 

• Air density of the upper atmosphere. 
Very meager information i.s available 
on the density of air at altitudes bevond 


Rtissiaii Satellite ? 
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ISO miles. The rate at which the earth 
satellite decelerates will make it possi- 
ble to calculate air density at its orbit. 
• Severity and frequency of meteor 
fragments encountered in the upper 
atmosphere. 

Scientists also arc anxious to learn 
more about a new tvpe of radiation, a 
sort of "soft X-ray" (1 5 to 20,000 soils) 
which appears to be concentrated at a 
latitude of about 65 to 70 degrees, in 
the region of the Aurora Borealis. 

Big Enough to See 
Satellite size will be determined par- 
tially by the smallest size which can be 
seen at night. Van Allen said, lie re- 
ported that a 30-inch diameter vehicle, 
when located near the horizon at sun- 
set, will reflect sufficient sunlight to 
appear twice as bright as the faintest 
star visible to tire naked ese. 

On this basis. Van .Mien predicted 
that the Siitcliite vehicle would measure 
two to three feet in diameter and weigh 
20-30 pounds. Its shape might bo 
"spherical, conical, or other," he said. 
The satellite skin thickness will be 
only 20 mils. Van Allen said, so that its 
disintegration will be assured when it 
hits the ahnosplicrc. 

Data Collection Problem 
"A major portion of the entire satel- 
lite undertaking” is the problem of 
obsersation and teleiiictCTing of the 
satellite's vital sciciiHfic measurements. 
Van Allen cmpha.sizcd. I he satellite (as 

E reviously reported) will make one revo- 
ition around the earth escrv 90 min- 
utes. However, bceause of the earth's 
robttion in.sidc the vehicle's orbit, the 
satellite will sweep past a different por- 
tion of the globe during each succcs- 

Beciuse of the modest amount of 
electrical power available for the satel- 
lite to operate its telemetering trans- 

woiild be required for continuous global 

The required number of ground sta- 
tions could be grcatlv reduced bv lim- 
iting radio contact with the .satellite to 
once every 90 minutes, providing some 
lightwciglit means can be found to 
store satellite ineasiireinenf.s between 
radio transmissions. 

Solar batteries, made of silicon waf- 
ers which can generate noarh 5 watts 
]>er pound weight, appear to be the 
most promising source of electrical 
power, according to Van .Allen. Some 
storage batteries will be carried, how- 
ever, to provide power when the satel- 
lite vehicle is not exposed to the sun. 

To conserve satellite power, its trans- 
mitter might be designed to transmit 
only when interrogated bv au official 
ground station. The U.S.. however, 
proposes to publish the vehicle's trans- 
mitting frequencies and schedule. 
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F-IOO PILOTS feel maintenance pinch through loss of flying time, although thq must have more cockpit talent than ever before. 


Shortage of Maintenance Personnel Curbs 


By Claude Witze 

Foster AFB, Tex.— Operational capa- 
bility of U. S. Air Force’s first super- 
sonic fighter, the North American F-lOO 
Super Sabre, is seriously handicapped 
by USAF's lack of skilled maintenance 
personnel. 

At headquarters here of the 450th 
Fighter Day Wing, Aviation Week 
learned: 

• Literally millions of dollars worth of 
our fastest and most potent weapon 
systems arc idle on the runways in 
"flyabic storage" status. This means 
they are given weekly runups to keep 
them rcadv for action; thev are not 
"pickled" and can be put into action 
quickly, but there .ire not sufficient 
ground Crew skills to keep them opera- 
tional at all times. 

• Pilots of the 450th, among the best 
in USAF. ate not getting their full 
quota of flying time and are disgruntled 
with the situation. The training pro- 
gram, however, is considered satisfac- 


tory at this stage. Hiflit personnel arc 
shifting from flic earlier North Amer- 
ican F-S6 Sabre to the F-IOOC fighter- 
bomber sersion of the supersonic air- 
craft. 

• North American Aviation, manufac- 
turer of the I'-lOO, is seriously con- 
cerned over the grounding of its newest 
product. The company has 55 of its own 
mechanics here under contract with 
USAF to hc!|) train enlisted personnel 
in maintenance of the new plane. 

• A similar but less severe .situation 
exists at George AFB, Calif., where the 
479th Fighter Dav W'iiig. operates the 
F-IOOA day fighter version of the Super 
Sabre. Tlic manufacturer has 17 me- 
chanics at this base. The wing man- 
aged to pool its resources and talents 
to provide two squadrons of F-lOOs 
for service with the Aggressor’s Sixth 
Air Army in Exercise Sagebrush, joint 
Army-Air Force maneuver held last 
month in nearby Louisiana. 

• Tactical Air Command is putting in- 
tense effort into its maintenance train- 


ing program, seeking to upgrade all 
personnel and improve their skills. The 
North .4mcrican mechanics arc working 
with TAC on Operation Toolbox, a 
stringent schedule of both classroom 
work and on-thc-job training to improve 
maintenance capability. 

New Complexities 

Coi. Joscpii Mason, commander of 
the 450th. told -Aviation Week his 
wing is almost fully equipped with 
F-IOOCs- Aircraft have been delivered 
on schedule since last July, which marks 
the point at which the unit started to 
feel the personnel pinch. 

In replacing the F-86F, initial table 
of organization for tlic 450tli has been 
revised in keeping with the increased 
complexih' of the new aircraft. At the 
outset, it requires 3.9 men instead of 
2.1 to keep each aircraft in flying con- 
dition. With experience, this ratio 
will decline- 

pilots of the 450th. including Lt. 
Col. Herbert Ross, operations officer 
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F-lOO’s Operational Capability 


for the 322nd Fighter Group, point out 
that in the shift from the F-86 to the 
r-'-lOO the 450th acquired twice as much 
sheer weight and metal to take care of. 

In addition, there is the added com- 
plexity of the new plane. All of the 
cockpit, fire control system, fuel con- 
trollers and even such details as the 
advanced gunsights lend to the vast 
new maintenance pioblcin. The F-lOO’s 
drag chute for landing, its Pratt & 
W'hitncv J57 jet engine with three 
turbines, two compressors and elec- 
tronic controls create new problems for 
the ground crews. 

At the Pentagon in W'ashington, the 
picture was completed bv Brig. Gen. 
Albert G. Hewitt, USAl'”s Director of 
Maintenance Engineering. 

Reosons for Problems 

Gen. Hewitt emphasized to -Aviation 
W'kek that the problem of maintenance 
skills is one faced by USAh' at all times, 
as the ground and flight crows go 
through transition to new equipment. 


lie said, however, th.it the piublem has 
been espccialU' critical in recent 
iiionth.s. Here .ire sonic of his reasons: 

• Fiscal 1956. which ends in June, is 
the period of peak attrition for US.AF 
mechanics who were enlisted during tlie 
Korean buildup. Large numbers of 
tairlv skilled men have been returning 
to civili,m life and it will be some 
inontlib before tliis yciir's intensified 
lecruiting effort is felt. It will result 
in a leveling of strength and an overall 
miprm-cment of the skill level. 

• industry is competing hcas ily for the 
services of skilled airplane, engine and 
electronic repairmen. Nortli -American 
mechanics working at hosier and 
George reccisc substantially higher 
salaries than enlisted men. 

• In the post-Korea period there have 
been iiuijor gains in the state of the 
art. Gen. Hewitt points out that in 
\Vorld War 11 US.Al' could make good 
airplane mechanics out of farm boys 
with grade school educations. Now 
USAF must start with high school 


graduates when it trains maintenance 
|)ttsoiinel for inoderii weapon systems. 
In addition, if takes longer to develop 
the skills. 

• Increased complexity of the iiircraft. 
l or each hour of flight an h‘-100 prob- 
ably needs about 50 hours of ground 
n ork. I'hc corresponding figure ?ot the 
I'-SGD w.TS 46 hours and for the W'orld 
War II F-51 Mustang, it was only 15 

• In shifting personnel from unit to 
unit. USAl' must consider priorities. 
Tactical -Air Command docs not rate 
as high as the Strategic and Air De- 
fense Commands. M'ithin T.AC, units 
lieadcd for overseas service have a 
priority over those based in this coun- 
tiv. 

• Fast rate of aircraft delivery in the 
past vear. as USAF drives toward its 
1 37-w ing goal, has added to the mainte- 
nance personnel probiem. 

• Tile F-lOO, first of the eentury-scrics 
supcr.sonic figlitcrs. is drawing many 
mechanics from units that have flown 
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piston-engine planes. These men can 
be trained only on the F-lOO and the 
program to give them proper skills had 
to be geared to deliveries, which started 
last summer. 

Gen. Hewitt believes it would be 
possible to keep all F-lOOs flying at the 
present time, but that there would be 
sacrifices in economy and safety. He 
points out that the newly-equipped 
wings can fly one aircraft for 10 hours 
a great deal easier than they can two 
planes for five hours each. 

TAG’S training program. Operation 
Toolbox, is designed to lift me skill 
level of the meoianics at Foster and 
George Ait Force Bases. Maintenance 
personnel operate under three grades; 3, 
5 and 7. According to Col. the 

skill requirement on the F-IOOC is high 
enough that each crew chief should be 
a grade 7 man who is a technical or 
master sergeant. 

Training such a specialist can take 
B to 4 years. Result is that it is a rare 
mechanic who reaches 7-lcvel skill in 
his first 4-year enlistment. Most men 
of this grade are well into their second 
hitch with USAF. 

Operation Toolbox is producing re- 
sults, according to USAF, but some of 
tlie high-skill workers it produces are 
diverted to overseas assignments or 
other commands with a hi^er priority. 

New Data Delays 

Taking care of the F-lOO's more than 
B7,000 lb. of hardware is not the only 
difficulty encountered in introducing 
the plane to USAF crews. 

There is a constant lag in techni- 
cal data and orders. This results from 
the fact that both versions of the 
F-lOO, A and C. W’crc put in the 
hands of operational units before all 
testing had been completed. The day 
fighter completed its operational tests 
in August and up until recently the 
stock level of spare parts had been 
based entirely on speculation. 

This situation is being corrected as 
the logistics data become available for 
that version. The F-IOOC fighter- 
bomber version still has not completed 
these tests to determine logistics needs 
and the spares situation in most cases 
depends on figures provided for the 
F-IOOA version. However, the C model 
has its differences, particularly in the 
area of armament, where sound tech- 
nical data is lacking. 

The delays in providing this infor- 
mation is accompanied by slow revi- 
sion of maintenance handbooks, which 
contain considerable outdated data. 
Operating units are forced to work 
out their own tentative charts to meas- 
ure overhaul periods, spare part needs 
and combat capability. 

In Washington, USAF spokesmen 
pointed out that “feast or famine” is 
routine with the introduction of new 
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equipment. In developing spares re- 
quirements for eailv operation of a 
plane such as the F-lOO, cost consid- 
erations force use of the most conserva- 
tive possible estimates. 

For a World War II airplane, life- 
time parts were ordered with the air- 
craft. Today’s expensive components 
make this policy impossible. By 1957, 
headquarters says, the spares situation 
will be on target and the domestic op- 
erations problem resulting from short- 
ages will be eased. 

Flight crews of the F-IOOC are en- 
thusiastic about their airplane, but 
constantly emphasize that it calls for 

Lockheed Missile 

Los Angeles— Lockheed Aircraft Gorp. 
last week announced that 15 scientists 
have resigned from its Guided Missiles 
Division in a policy disagreement over 
whether scientific personnel should have 
a controlling influence in projects 
fundamentally of a research nature. 

Lockheed management said the resig- 
nations, most of which become effective 
January 1, will not impair the missile 
project. 

"We are not making very much of 
this ourselves,” a Lockheed spokesman 
said. “Work will continue just as be- 
fore. It is a small point in our lives in 
view of tbe fact it involves only a small 
handful of people.” 

Meanwhile, informed sources here 
say there is a possibility that tbe Penta- 
gon will step into the row. 

Dr. Ernst H. Krause, director of the 
re.search laboratories branch, who 
headed the list of resignations, was in 
Washington to report on the dispute 
in the missiles department. 

Krause’s resignation followed by a 
month the resignation of Elwood R. 
Qiiesada to which the rash of current 
resignations can be tied. 

The resignations arc believed to have 
been the result of a Company announce- 
ment of lines of authority on a new 
project. TTie scientists felt the new 
policies put them in a secondary role. 

Dr. Louis A. Ridenous. former chief 
scientist for the Air Force and member 
of Lockheed’s Missile Division for the 
past year, was appointed to succeed 
Krause, Lockheed announced. 

The company released the names of 
six of the fifteen scientists: 

Dr. Montgomerv H. Johnson, direc- 
tor of nuclear laboratorv; Dr. J, L. 
Barnes, director of computer and con- 
trols laboratory: Dr. Eric Durand, head 
of svstems laboratorv; Dr. 11. H. Hall, 
assistant head of nuclear division; Dean 
Wanlass. laboratory hcad-comnuter and 
control laboratorv; John Ascltine, re- 
search scientist, computer & control 
laboratory. 

The resigning scientists plan to form 
a new company, with headquarters in 


mote skill. 1‘his goes for pilots r.j .leii 
as maintenance men. 

USAF's Training Command is being 
forced to improve the quality of its 
fliers, give them enough experience to 
qualify as professional fighter pilots 
before they are assigned to the F-100. 

In their everyday work learning to 
operate as a group, they fly as fast as 
Col. H. A. Hanes, who set a world 
speed record of 822 mph. last summer 
in the F-100. This kind of operation, 
with landing speeds of 185 mph. that 
itquirc use of landing chutes, calls fot 
more cockpit talent tlian ever before in 
the history of USAF. 

Scientists Quit 

Van Nuvs, Calif,, to handle consulta- 
tion work in guided missiles. 

Lockheed lias been swamped with 
applications for new people. By the 
middle of last week Lockheed already 
had received 138 to 140 applications 
from hopeful replacements. 'The com- 
pany said it has more than 2,500 people 
in missile work and replacements will 
be made from both the California and 
Georgia plants. 

Dr, Montgomery H. Johnson ex- 
plained the resignations this way: 

"The question involved is the man- 
ner in which the research laboratory 
should operate within the division. That 
is, wliat is its precise role? It amounts 
to whether the research laboratory 
should have a controlling influence in 
projects which are fundamentally of a 
research nature. Top management said: 
'No.’ 

"Essentially, this would make the re- 
search laboratory a kind of service or- 
ganization to be called in for help when 
problems arise." 

Johnson said there are two wavs in 
ssliich a complicated research and de- 
velopment project in missile systems 
work could be handled: 

• Projects managed by a group other 
than the research laboratory and asking 
for research assistance when problems 
arise whore the help is> needed. This. 
Jolinson said, is the wav the Lockheed 
top management intends to run the 
division. 

• Control of progress from the outset 
could be in the hands of the research 
group for those weapon svstems in 
which the skill and technical know-how 
required is beyond the existing stage of 
the art. Jolinson said the scientists felt 
so strongly in favor of this that they 
could not go along with management. 

Another spokesman for the resigning 
scientists said that the highly acclaimed 
FCientists are essential to today's and 
tomorrow’s weapons which are revolu- 
tionary in character. Everyone knows, 
he said, uninhabited or unmanned 
weapons require a technical know-how 
outside of the straight aeroiuutical field. 
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Wrangle Looms Over Defense Budget 


Washington— Defense Department's 
Fiscal 1957 budget battle is shaping up 
as the bitterest wrangle since former 
Secretary of Defense Louis Johnson 
slaslied military funds after World 
War 11. 

Evidence indicates defense expendi- 
tures will be raised instead of lowered 
and tlie emphasis on air power will not 
be slackened in Fiscal 1957. Aircraft 
procurement will continue at a higli 
rate. Research and dcs’clopment, par- 
ticularly for missile projects, will get 
better support than c\ er before. 

This time the nature of the conflict 
is different than in the prc-Korca days, 
hut it has similar military, political and 
financial aspects. Feelings run higher, 
the times arc more critical and the 
individual armed forces feel their peril 


• niere are strong indications that the 
defense expenditures will be larger than 
Secretary Charles E. Wilson’s goal of 
S34.5 billion. Despite pressure of Treas- 
ury Secretary George M. Ilumphrcv, 
who wants the GOP to offer a balanced 
budget for political reasons in 1956, 
Pentagon experts believe it will he im- 
possible to keep expenditures below 
S35.2 billion. 

• House Speaker Sam Ravbum was 
asked last week whether he thought the 
Administration is spending enough for 
defense. Reply of the powerful I'exas 
Democrat was significant: "In all prob- 
ability we will be.” So far as the Air 
Force is concerned, reliable sources on 
Capitol Hill said its outlay will total 
$17.2 billion, up $700 million from 
Fiscal 1956. At the Pentagon, nobody 
will talk publicly about the program, 
but Defense Comptroller J. McNeil 
detected "a steady upward pressure on 
expenditures." Much as the GOP re- 
sist this pressure, Democrats are not 
expected to let them do it at the 
expense of the defense program. 

• Despite tlie official silence of the 
military at this stage of budget discus- 
sions, there arc "leaks” both covert and 
overt. The Army is figliting hard for 
its aviation and missile programs and 
claims it has been teamed with the 
Navy to push a ship-based ballistic mis- 
sile of medium range. USAF is seriously 
concerned about pressure to stretchout 
aircraft deliveries at a time when its 
top staff members believe the present 
137-wing goal Is too low and perfection 
of the intercontinental ballistics missile 
has top priority. 

Spuned by Army’s obvious elation 
over the improved missile program. 
Secretary Wilson said the time has 
come in the long and Intermediate- 
range programs where it is necessary to 
expand "development and testing facili- 


ties and (establish) specific responsibili- 
ties for each of the services.” 

Socretary Wilson’s statement was in- 
terpreted as a declaration that the De- 
fense Department has been forced to 
budget manpower, knowhow and facili- 
ties as well as money. He is known to 
favor competition between the serxices 
but there are mitigating factors, includ- 
ing some pointed out in 1955 bv the 
Hoover Commission when it spoke out 
against clupHcation of effort. An addi- 
tional matter of concern to Secretary 
Wilson who has inter-service rivalries 
to contend with, is tlie Army’s deter- 
mination to stay in tlie missile picture, 
even when the range of their weapon 
appeared to invade USAF territory 

Sceretan- Wilson in some respects 
faces the same dilemma he liad two 
months ago wlicn he was being pressed 
to curtail spending from the Fiscal 
1956 budget. He is jiledged to buy 
airplanes at a pace that will assure a 
137-wing Air Force by June 1957, He 
is under close scrutiny on Capitol Hill, 
whae he has learned to respect the 
opinions and ability of some well-in- 
formed Democrats. Most recently he 
was forced to deny that any of the 
additional funds for missiles would 
come from curtailment of aircraft 
procurement. 

Russian Threat 

Gen. Nathan Twining, USAF Chief 
of Staff, is reported unliappy about the 
immediate 137-wing goal. In addition 
to a larger Air Force, he bcliexe.s there 
is a serious crisis developing for lack of 
funds to maintain modem weapon svs- 
tems. Without citing the Case of the 
North American F-fOO (see p. 14). 
Gen. Twining is repotted to have said 
that USAF is not getting enough money 
to maintain more than 50 wings in good 
operational shape. 

Action to increase missile money will 
answer at least partially the demand 
of Trci'Or Gardner, outspoken Assistant 
Sccretarv of the Air Force for Rescarcli 
and Development, for urgency in this 
area. Unlike some congressmen, Gard- 


Nuclear Power Contract 

Allison Division of General Motors 

U. S. Navy colling for a study leading to 
"application of nuclear power systems to 
Naval requirements," 

The studv is related to two other con- 
tracts, with' the Glenn L. Martin Co., 
and Convair, for development of sea- 
planes to be propelled by atomic power. 


ner believes that the threat of global 
war has not diminished in the past year. 

Gardner frankly fears that talk of a 
stalemate in our relations with Russia 
niav be interpreted as an excuse for 
curbing research and development ex- 
penditures. Gardner cites increasing 
Soviet air strength, the improved capa- 
bility of their planes and "a I'ast state of 
the art advancement in airborne radar 
capability.” Industry sources, however, 
said tliat initial plans for accelerated 
production of new fighters had been 
cut back. 

Stretchout? 

Tliere has been in recent weeks much 
speculation about an Air Force stretch- 
out, resulting in a demand b\- Sen. 
Stuart Symington (D.-Mo.) for an in- 
I'cstigation of any failure to follow 
tiirough on the accelerated procurement 
program. (AW Dec. 5, p. 12). Accord- 
ing to the office of Dudley Sharpe, As- 
sistant Secretary of the Air Force for 
Materiel, this program has not been 
changed. The rumors grew out of 
US.\F "budget exercises" designed to 
show wliat would happen if certain 
aircraft programs were curtailed. 

In addition to continued steady pur- 
chase of "century series" fighters, jet 
bombers and missiles, there is strong 
Army optimism that its aircraft pro- 
curement program will continue in high 
gear. Helicopter interest continues 
nigh and there is some ci-idcnce that 
prices arc improx’ing u’hile the tough 
maintenance record of rotary-wing air- 
craft is being improved. Basic price of 
the Piasecki H-21 Work Horse, for 
example, appears to be down to less 
than $240,000 on the basis of the latest 
contract and aircraft availability during 
Exercise Sagebrush w.is reported exccU 
lent (.AW Dec. 12, p. 91- 

Army interest also is high in the 
Piasecki H-16, now powered hv turbine 
engines, the Sikorsky H-34 and H-37. 
A new Bell utility helicopter has been 
designed for Arms’ use. A mockiip of 
the turbine-powered XH-40 was dis- 
closed last month (AW Dec. 5, p. 18). 

Aside from its pooling of talent with 
the Army on the medium-range missile. 
Navy is placing its bets on the nuclcar- 
posvered mobile fighting force. It an- 
nounced last week it is preparing to let 
a studv contract to .Allison Division of 
General Moton for ss’Ork on nuclear 
power for Nas'v purposes (see box). 

A5'ork will continue toward establish- 
ment of a mobile fleet capable of 
launching missiles. Utility of the sea- 
plane, particularly with nuclear power, 
will he explored for its adi'antagcs in 
dehVering atomic weapons without de- 
pendence on land bases. 
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ARC Lamp Utilized 
In Night Air Photos 

A new niglit aerial photograpliy 
system which produces continuous, 
high-intensity illumination has been 
dweloped by the Air Research and 
Development Comnund. 

The new method des’eloped by 
ARDC's Wright Air Development 
Center utilizes a commercial-type 
high-intensity mercury arc lamp to pro- 
vide a narrow, directed beam of 
continuous light. Present night photo- 
graphy systems use flash bombs Or 
flare cartridges that provide intermit- 
tent light. 

Standard flash bombs and cartridges 
produce a brilliant flash lasting only a 
fraction of a second, and dissipate light 
in all directions. Use of the mercury 
arc lamp enables Air Force reconnais- 
sance aircraft to ‘'sweep" light along 
the ground beneath the aircraft. 

Air Force engineers in WADC’s 
•Serial Reconnaissance Laboratory 
pointed out tliat use of the light 
cliniiiiatcs the need for heasT, bulky 
equipment used with pyrotechnic il- 
luminants, is much less expensive, and 
also safer, since no explosives arc 
necessary. 

Although the active clement of the 
mercury are lamp is no larger than a 
cigarette, it provides adequate light for 
aerial photography , llic lights arc dif- 
ficult to see from the ground because 
of their narrow beam and blueish hue. 
On an approaching aircraft, the light 
appears as a distant star to ground 
observers. 



ENGINEER HOLDS tiny bulb used in mec- 
tem shown bwc^installcd in C-47 nose.*^ 


XH-17 ‘Flying Crane* 
Testing Completed 

Culver City, Cal.— Three years after 
its first flight, the Hughes “Flying 
Crane" has completed its test program 
and "pros'cd the feasibilits' of pressure- 
let, single-rotor helicopters for heavy- 
duty cargo carrying," according to an 
announcement by the Aircraft Dis’ision 
of Hughes Tool Co. 

Built under an Air Force contract 
and designated the XH-17, the huge 


copter has picked up a trailer van, 
largest object e\er lifted by rotary wings, 
the company said. It did not announce 
how hcjvv the sail was, but said a heli- 
copter of the XIM7 design could carry 
loads of more than 10 tons. 

For military use. the company says 
an aircraft of this t\pe could be used 
to lift a pod with 75 troops and their 
combat equipment, n 155 mni. how- 
itzer, a 2}-ton truck, a bulldozer or an 
assembled bridge. 

Hughes engineers found they could 
increase blade life and reduce stresses 
by as much as 50% by building weights 
into the blade at strategic points. 
Blades on the XH-17 are 150 ft. in 
diameter. 

In the recent I Itiglics tests, they 
were flown in excess of 70 miles an 
hour, lifting a gross weight of more 
than 46,000 lb. 

The XH-17 is powered by two modi- 
fied Genera! Electric J35 turbines, 
forcing gas under pressure to tip burn- 
ers on the rotor blades. 

Second SeaMaster 
Ready for Taxi Tests 

Second prototype of the Martin 
XP6M-I SeaMaster, jet seaplane which 
exploded in mid-ait recently (AW Dec. 
12. p- 7), will be ready for taxi tests in 
late December. 

Navy Under Secretary Thomas S. 
Gates Jr„ said last week the Naw is 
going ahead with the program and re- 
tains "every confidence^' in the aircraft. 

Gates and Rear Adm. ). S. Russell, 
Chief of the Bureau of .Aeronautics, in- 
spected the second SeaMaster at the 
Martin plant and salvage operations for 
the first plane, which crashed in the 
Potomac Rivet. 

No explanation of the accident has 
been announced, pending reconstruc- 
tion of the wrecked aircraft. 

Air Force. Navy 
Obligations Slump 

Air Force contract cancellations dur- 
ing October for aircraft and related 
items amounted to S194 million mote 
than new contracts let. Nary had net 
obligations only S7 million in the same 
month. 

Total obligations for both serrices 
since the start of Fiscal 1956 on July 1 
is S64 million- Air Force shows a minus 
obligation of S224 million. 

US.AF now has an unobligated bal- 
ance of SIO.S billion and the Navv has 
S3. 9 billion. 

Expenditures during October were 
S494 million for the Air Force and SI 34 
million for the Nary. Expenditures by 
both serriccs since July 1 amount to 
S2.5 billion. 
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nother New 

HucOmmCCc Prnip 


by EEMCO, designer and producer of special motors 
and actuators, exclusively 


Here’s another 


EEMCO Type 0-751 Is a rugged hydraulic pump motor used In activating the nose 
wheel assembly and other vital units in Northrop Scorpion F-S9 long-range inter- 
ceptors, It was specially designed by EEMCO to operate unfailingly In the severe 
arctic cold encountered by the U.S. Air Force in Alaska, Greenland and other far 
north areas. EEMCO motor Type 0-751 delivers 5.2 HP, intermittent, at 2100 RPM 
and 3.5 HP, continuous, at 2200 RPM on 26 volts DC. It was designed to meet 
Specification MH.-M-8609 for electric motors. This efficient product is being pro- 
duced on a tight production schedule by EEMCO, whose complete design and pro- 
duction facilities are devoted to the manufacture ot special motors and rotary 
and linear actuators. 

Let EEMCO ... a SPECIALIST . . . fill your motor and actuator needs 

Whether your specifications calf for a new design or you adapt one of the scores 
of present model EEMCO motors and actuators to your requirements, EEMCO is 
geared to deliver completed units in quantity on specified schedule. Remember, 
you can save much valuable time and development expense by adapting present 
EEMCO units. Your inquiry is invited, 


ftPEeiHieATIONS- 
TVPE B-7BI HYDRAULIC PUMP MOTOR 

Duty Cycle; 5.2 HP at 2100 RPM (intermittent) on 26 volts DC 
3.5 HP at 2200 RPM (continuous) on 26 volts DC 
Weight; 20 pounds 

Military Specifications; Meets MIL-M-8609 





JWfmj C^ristinns 


Locklieed Special Projects Group 
Speeds Airframe, Systems Design 


To meet the fast^towing demand for 
rapid der’clopmcnt of prototype aircraft 
designs and special ssstcms, Lockheed 
Aircraft Corp.’s Marietta (Ga.) Division 
lias established a Special Projects Engi- 
neering Division within the Engineer- 
ing Branch. 

Starting witli about 30 engineers and 
designers drawn from other phases of 
Lockheed’s engineering activities, the 
new division will add another 100 me- 
chanical, structural and systems special- 
ists within tire next year, as the types 
required for this initial design work 
become available. 

New Projects 

The importance placed on the Special 
Projects Division is indicated by tlic 


work already assigned there: 

• Experimental design development of 
an adi anced landing gear applicable to 
future assault and cargo aircraft. 

• Research and development of refuel- 
ing systems, fuel protection approaches 
and multi-purpose fuel tanks. 

■ Design of operational aids for special 
missions planned for the C-130 Her- 

Lockheed's Georgia Division was 
established early in 1951 to operate 
Government .Aircraft Plant No. 6, at 
Marietta. Initial work was the “de- 
iiiothhalliiig” and modiScation of 120 
B-29 bombers which had been in long- 
time desert storage at Pyotc, Tex. 

’Ihcn a production contract for B-47 
Stiatojets was obtained, which still en- 
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maintain positive seai from 


-too to 500 F! 


Mail coupon 
for complete 
information 
on SILASTIC 


Jet engine heat quickly ruins ordinary rubber gaskets. Silasiic*. 
the heat-stable Dow Corning silicone rubber, maintains a tight 
seal; and thus reduces the cost of flight delays and overhauls due 
to leaky gaskets. 

Silasiic has far greater resistance to ozone and to weathering 
than organic rubbers. Retains its original sealing efficiency, and 
shows relatively little change in hardness, even after long ex- 
posure to temperatures ranging from — 100 to 500 F. 

This is just one of many ways Dow Coming Silastic is serving 
the modern aircraft industry. Remember, when you need a 
rubbery material that slays rubbery and keeps its shape at 
extreme temperatures, SPECIFY SILASTIC! 
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gages about half the division ’.s 19.000 
employes. Since early 1954 Lockheed 
has performed an 1R.\N (inspect and 
repair as ncccssars) and modification 
program on B-47s. nris has included 
some special project type of work, where 
only a few planes were affected for 
specific inodincations. 

lajckhecd-Marietta’s dcvel<']«nciit has 
been in a sequence somewhat different 
from similar build-ups of other major air- 
craft inamifacturers. hirst the ])lant «us 
engaged in the modi.ficatiim and pro- 
rhietioii of aircraft designed elsewhere: 
then came the production design and 
manufacture of the C-i 50. which was 
initially designed by laickheed-Bnrbank. 
uhich also built the protori'pe. 

Nosv the division has developed full 
engineering capabilitici, including line 
and staff organizations for project tie- 
sign. structures, dsnamics, production 
design, test laboratories, flight test, itero- 
diiiarnie.s, 0 |>crations research, prclimi- 
narv design and special projects. 

Broad Capability 
The function of Special Projects En- 
gineering is broad. .Mtbmigli primarily 
eliargcd nitli design of oxpcriineiital air- 
craft and components, it has the capii- 
hility for Iwsic derclopmcnt in systems, 
structures and mechanical dcsiccs. The 




No Flat Spots, says Hy Trol 

Let’s get away from contemplation of the fuselage 
a minute. Yau'll probably hate us for it, but we hyir 

want to discuss the one thing that dame doesn't iiSiorts 

have— airplane tires. 

Yju just don’t get flat spots on tires when Hy 
Trol’s around. In one year’s scheduled airline 
operation, the record showed that Hy Trol saved 
50 premature tire removals for this cause on air- 
craft that relied on Hy Trol consistently during 
landings. (Northwest Orient, 1963). 

Worth thinking about? O.K., now you’ve thought 
about it you can go back to your study of the 
streamlined shape. 


o 

the acesptad Anti-skid Braking System 


Inc. , who also make 
HOT AIR VALVES • FUEL VALVES 
TURBO MACHINERY • HY V/L PUMPS 


1 BURBANK, CALIFORNIA • AviotioH Subsidiary of CRANE CO. 
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objectives of tlic org-.miziition require 
the c-.ipnbility to; 

• Design piotoh'pe installations and 
components wliicli «ill be tested mid 
csaliiated for subsequent application to 
production airci^ift. 

• “Subcontract'’ design «ork required 
by staff and rcscarcli grmijjs fur their 
dcvciopmciit progtjuib- 

• Undertake indcpciidciit tcscatcli and 

design studies mid/or liardw-.iie uheii 
nut initially a part of a speeifie weapuii 

• Indoctrinate, train and develop engi- 
neers who. for background anti work- 
load rcasnns, are not immediately re- 
quired in other line divisions. 

• Modifi- ])rodiictioii aircraft for special 

Special Projects-tipc operations pro- 
duce significant economies in the design 
of pmtotype models or small production 
lots, Lockheed sa\s. These economies 
result from use of a simplified dnuving 
system, which does not require cmnijati- 
bilitv svith IBM parts listing and pro- 
duction control mcthiKls; elimination of 
engineering clieckcrs as such, liy utiliz- 
ing small design teams and the ‘budds '’ 
approach on individual assigiiincnts: 
and bv dose integration of structural 
anaivsis and staff contributions witli the 
design effort. 

T'ollou-up of c.sperinicntal manufac- 
turing and laboratory testing work is per- 
formed by the indisidual designers, 


diininating planners, liaison engineers 
and other "middle nieii." In addition, 
the i.solatioii of Special Projects from 
the pressure and formali/ation demands 
of a large, aclise inamifactiiriiig or- 
ganization enables .supers isiity and staff 
direction to be coneentrated on design 
problems rather than adininistiatise 
and ptoeedntal iiuitters, Lockheed says. 
How It Works 

These informalities and ceonoinics do 
not iiican a lack of schedule control and 
project coordination. N^’ork on special 
projects is initiated by a Project Sclied- 
iilc Plan. Teeliiiical scope and ground 
rules ate laid out b\’ a Special Projects 
Dhision .Memo, wliicTi is desdoped us 
soon .is tliis liasic approach is “frozen.” 

^^'eck!y projcx't meetings Helwcen all 
designers on a given special project tc- 
viess' assignments, coordinate design 
philo.soplis' and plan detail work assist- 
ance that mas lx: needed. Schedule con- 
trol is maintained by a job-day system 
that reports on a bat chart the days 
ahead or behind scliedcilc position for 
each job. 

'1 lie division is beaded by 1'. B. folm- 
snn, «lio joined Lockheed’s California 
Special Projects organization 10 years 

foliiisim was educated in incelran- 
iw! engineering at the Universitv' of 
North Carolina. For 20 years he lias 
been engaged in the prototype develop- 
ment and design of all sizes of aircraft. 


At Lockheed, lie has had sarious project 
and special project assignments, most 
reccntlv as managet of the Preliminary 
Design Lngiiicx'ring Dept. 

The senior designers and group engi- 
neers average 14 years active design ex- 
perience. Some of the men liavc had 
extensive experience with Kutopean 
manufacturing and rcse.ireli organiza- 
fiims. A fav iirable ciimbinatiim of talent 
for special project design results vviien 
Kurupcan and Aineric-Jii approaches are 
married. Lockliced .says. 

Con>air-San Diego 
Spares’ Sales High 

Sales of aircraft and missile spare 
parts bv Convair-San Diego during the 
last 10 months e.ime close to S26 mil- 
lion, aceorciing to E. I’. Sherrod, chief 
of ])arts sales. Customers indnded the 
military, eonnnttcial airlines, individual 
aircraft operators and vendors. 

ITic sliipments. weighing 9 million 
lb., represent some 7’. 000 items, from 
i’-120.\ interceptor wings to small bolt.s 
and fittings- 'llic largest receiver of 
parts was the ,\ir Materiel Area at Kelly 
Al'B, Tex., which is US.U"s prime sup- 
plier to units operating tlie F-102. the 
’T-29 trainers, and other versions of tlie 
Convait 240 and 540. 

Other hig customers includctl Ed- 
wards, Ilolloniiin and Patrick .-M'Bv and 
the Naval .\ir Test Center at Patuxent. 
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system 

First Thermal Class "C" A-C Electric System to be put into production 


With flight performance and pmiching power ranking it one of 
the world’s most advanced interceptors, the F*102A imposes 
accessory-affecting environments that test the limits of the new 
military Class “C” specifications. 

To insure maximum available electric power under these severe 
conditions. Jack & Heintz developed an a-c system distinguished 
by several engineering achievements; 

• First blast-cooled generator proved completely capable 
of meeting normal and overload requirements at ambient 
temperatures to 120*C, sen level. Features high efficiency, 

weight- 

• First Hi-Pha»e* voltage regulator protecting ogninst 
phase overvoltage caused by asymmetrical fault condi- 
tions including open sensing leads, Static-magnctic- 
amplifier design. 

• First control panel using a new gas-discharge ova 
voltage detection tube insensitive to acceleration. 

For the answer to your complete aircraft electric system require- 
ments— a-c or d-c— look to our staff of experienced engineers. 
Write Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, Ohio. 
Export Dept., 13 E. 40th St., New York 16, N. Y. 



Jack 4 Heintz 



POWERS CONVAIR F-102A 



These photos taken on the P-102A production 
line at the Convair Div. of General Dynamics 
Corp. show the three Jack & Heintz a-c system 
components in process of installation. The 


generator (left) mounted with a Sundstrand 
constant-speed drive is located in the aft fuse- 
lage. The control panel I center) and voltage reg- 
ulator (right) are mounted in the ship's nose. 


OPPORTUNITICS FOR ENGINEERS 

There’s a promising future for electrical and mechanical engineers at Jack & Heintz. Write 
Manager of Technical and Professional Placement, today, for illustrated, descriptive booklet. 


AIRCRAFT EOUIPMENT 





AERONAUTICAL ENGINEERING 


Fairc h ild Builds Short-Take-off Transport 



By Robert H. Cuehnian 

Fairchild Aircraft Division has re- 
vived a 40-ycar-old concept to provide 
n relatively fast, short-takc-off transport 
desired to meet the needs of nuclear 

In the evcirt of such a war, the need 
tor flexible movements of troops and 
rapid evacuation of civilians would call 
for a load carrying plane as fast as a 
modem transport and almost as versatile 
as a helicopter. 

Fairchild’s first step in prtjviding 
such a transport is the financing of 
the M-232 test vehicle, which has been 
S0% assembled at Hagerstown. Md. 
This experimental craft will demonstrate 
to what extent certain improvements 
on wing dcficetcd propeller-vvash air- 
craft developed by William E. Hunt 
can be realised in a modern army sup- 
port plane. 'lire Aircraft Division is 
licensed for use of this patent (No. 2. 
650, 045. Aug. 25, 1953) by the owners 
—Hunt, the Wiggiiis-Hunt Engineering 
Corp.. of Norwood, Mass., and Eugene 
A. Blomquist, of New York City. 

Pcrfomiance objective for the M-232 
]>to)cct is to produce a plane that can 
get in and out of a 500 rt.clcaring over 
a 50 ft. obstacle and then cruise at a 
speed comparable to similar-sized trans- 
ports. For the M-232 demonstrator this 


landing) will go over 290 mph. The 
M-232 will carry an underslung belly 
pod capable of carrying eight men or 
four litters. 

WTiile this particular STOL resembles 
Fairchild's C-119 in appearance, it 
weighs only 7.000 lb., and its relatively 
larger propellers are boomed out well 
ahead of the wing. Even at low 
airspeeds, the 800 hp. powcr-pack-driven 
propellers (twin Lveoming SO-580s) 
maintain a slipstream over most of the 
wing- ,\t the same time, the trailing 
edge fl.ips can bend this flow down, 
converting into con.siderable lift the 
same propeller accelerated mass of air 
which ordinarily produces forward 
thrust. 


Turning-Vane Wings 

The wings, therefore, act as con- 
ventional airfoils for forward high speed 
flight, but thev arc nieclianically ad- 
justed into something more like tiim- 
iiig vanes for hovering and up and down 
flight. 

.Mthough Navy pilots, in high-speed 
propeller-driven planes, have been an- 
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EARLY SEMI-HOVERING uiodcl was iu- 
critpoKitcd in 1917 patent of Or. Zahni. 


tieipating this for a number of years by 
living engine power to shorten their car- 
rier landings, tlie conscious attempt to 
cover the entire vving and Sap with pro- 
peller blast lias had only limited appli- 
cation. 'lliis design is another U-S. 
attempt (along witli the Robertson Sky- 
lark and Prof. Otto C. Kup|Kn's Hclio- 
plaiie designed to overcome some of 
tlic objections to STOLs. 

W'liile Fairchild is withholding most 
details of the M-232 until after the 
flight test ev.iluation, many of its prin- 
ciple features may be deduced from the 
inventor’s p.itcnt and a recent lecture 
first given before the Washington sec- 
tion of the In.stitute of the ,\eronautical 
Sciences bv R. A. Datbv, ptcliminarv 
design engineer of Faircliild .-Mrcraft 
Division, j'hcy include: 

• Propellers placed wc'll aliciid of wing 
and tilted down. 

• Large propeller blades wliieh ate both 
variable in pilch and flappable after the 
fashion of helicopter rotors. 

• Interconnected propeller drive shaft- 
'ng vvitli over-running clutclics. 

• Full S|«n trailin| edge flaps- 

• Full span leading edge slats. 

• Spoilers for slovv-spex'd lateral control, 
'i'hese features intcr-relatc to increase 

llic aerodynamic efficiency of the tlirust 
heiidiilg proces.s and, more importimtly. 
to eliminate critical stability and control 
weaknesses during the "low and slow" 
take off and landing pluses. 

Hunt's Contribution 
I liint. who is serving as consultant on 
the M-232 project, savs in his patent 
that he has made certain iniprovcmcnts 
over tlic Oragonfiy, the Cnmcli-Bolas 
STOL-tvpe of the early 1930s. 

Hunt was an engineer on the Drag- 
onfly and lias since bouglit out its 
patent. Despite eventual failure because 
of lack of interest, tlie project was actu- 
ally a success in that the Dragonfly 
could make 30 ft. ground-run take-offs 
and landings. Observers say that, while 
flying as slow as 16 mph. the aircraft 
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CROUCH-BOLAS DRAGONFLY (above) made successful short take-offs in the early 1930s. 



eimld go up and down at 50 and 70 I'lie third is the aerudyiianiic desirabil- 
degree angles. ity of placing the propellers at least one 

The power transmission layout of the chord length ahead of the center of 
M-232 is based upon three considcra- pressure of the wing, 
tion.v. One. is that of avoiding a sudden Since the low-speed propeller ait in- 
lop-sided thru.st while opcniting nose flow angle eaiises the up-aiiu-dovvn mov- 
np, STOl.. I vvo, is the necessity for ing blades to go through the air at dif- 

keeping engine weights concentrated fcrcnt speeds in mueli the same way as 

near the plane's center of gravity for helicopter rotor blades do when the 
quick, low-inertia ic.sponse to eoutrols. lielitopfer is moving ahead, a similar 



FLY WEATHER-WISE 


These weather items prepared in consultation with the United States Weather Bureau 



TERRA 


T he various types of certain surfaces hav 
a significant effea On the ait 
flowing over them — with a consequent ef 
on the weather and plane performance. 

One of the most spectacular effeas of 
rain on air currents is the Mountain Wave- 
a high-reaching deflection of the winds whe 
a range of hills blocks a strong flow of ai 
This secs up a “wave" which 
altitudes and extend in a chain 
several hundred miles downstream. 
Lenticular-Type Standing Wave Cloud idei 
tifies these large waves. Even small ridges ma 
cause air waves and produce dangerous dowi 
drafts on the lee side (see diagram at right 
Care should be taken in approaching 
ridge into the wind, because in a low-power« 
plane the downdraft may make it impossib 
to maintain enough altitude to clear the to{ 
Also, when taking off on a runway towards 
liill, be prepared for a decreased 
if the wind is coming over the 
When flying in the vicinity of 
tops, the possibility of altimeter 
portant. Two primary factors can 
timeters to indicate bightr ahiluJei iban act 
Lowered pressures created by disturbed f 
on the lee side and abnormally cold temj 
atures. Combined, they can produce 


Best Pair to Get You There! 



Flying over rough terrain, shifty ait currents and sudden 
downdrafts can call for extra-quick engine response. Here’s 
where insisting on the tight fuels and lubricants can pay off. 
Mobilgas Airaaft and Mobiloil Aero meet aviation's toughest 
tests . . . exceed rigid Army and Navy specifications . . . assure 
you full power and performance when you need it most. Good 
naion it pays to fly with the Flying Red Horse! 

SOCONY MOBIL OIL COMPANY, INC, inil ASliiies: 
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fliipping freedom has been protided 
I lie- patent sliows ,1 spring-dashpot 
tl, imping system to restrain tlic blades 
about their flapping iiingc. 

Propeller Shaft Axis 

'Hie propeller sliaft axis angle whicli 
must satisfy tlic t«o widels-discrgeiit 
modes of fliglit proved so important in 
previous attempts that the Hulas patent 
prosided for a pivoting engine nacelle 
and Hunt's improvement called for a 
complicated tiltable propeller hull. 

Tor the time being, the M-252 prob- 
ably will operate with fixed propeller 
axis: limvcTcr, one of its designers says, 
there is room for a tilting liub should 
flight tests indicate such a need. 

One reason for the negative piteli to 
the propeller axis becomes ohsious 
when tlie rclatise positions of tlie pro- 
peller, wing and tan control surfaces arc 
eumpated— as was done by Holas in the 
l^tagonfly patent— to tlie configurations 
of earlier semi-hovering craft. The prob- 
lem is liow to get enough ptopcller- 
nash past tlic tail control surfaces at 
low Speeds when most of tlie propeller 
Mast is being deflected sharply down 
in the special wings. 

In the expired 1921 patent of Dr. 
Albert h'. Zalim (See h'ig. 3). the pro- 
posed solution was to leave flie section 
of tlic wing in the wake of tlic center 
propeller unchanged. Slow speed lift 
was sacrificed so that some propeller- 
wasli could reach tlic empennage. In an 
earlv article on the subject, Professor 
I '. II. Norton, who became interested in 
STOL from tlic study of birds, sug- 
gested a hinged fusehige so that the tail 
could be swung down into the deflected 
blast. (.Aviation Sept. I, 1920. p. SO.) 

To understand how propeller axis 
|)laccnient 6in solve tlie STOL control 
problem, the forces acting on the plane 
while in the STOL regime must lie con- 
sidered. Unlike the otiicr twii inven- 
tions. hol ering in this case occurs when 
tlie STOL craft is nosed sliarpiv uji. 
with flaps down, until propeller thrust 
(t) and wing-flap reaction (r) cancel 
cueli other in the horiiuintal direction 


and add in the vertical to equal the air- 
craft weight (w). Thus, negative pro- 
peller .ixis pushes more wake past the' 
tail, but at the cost of an uncomfortable 
cabin floor angle. 

Safety Features 

This juggling of the propeller pull 
against the wiiig-flnp reaction has not 
appealed to pilots in the past, who felt 
it lacked the fail safe diaraeteristics of 
the ordinari' power-idle glide-in landing. 
One pilot said the feeling deriied from 
a coinbinatiiiii extreme nose-up and 
slow-spced attitude was tliat of being 
riglit on the edge of a stall, without 
altitude. 

Altluingh the S'LOL's safety is hasie- 
ally dependent upon the pimerplaiit, 
leading edge slats, sjioilcrs and adequate 
flow past the tail are expected to giic 
jxjsitiie low-speed control. 


ihitc SI'OL oiictaft. 

Ill tlic patent, tlic slats arc shown 
mcchanicalh linked to the trailing edge 
flaps and the propeller tilting iiieehan- 
isni. The special-design spoilers will 
handle lateral control, presumably in 
much the same manner as on the Ilelio- 
phme (U.S. Patent 2,719,014, Sept. 27. 


Other STOL Research 

In addition to fostering the Dol.is- 
Umit apptixich to S'l'OL.. faircliild re- 
search under I'riederich \\ agncr is in- 
vestigating eoiiibmatiims of forced 
cireiilatioii. working towards eoetficient 
of lifts as high as 30 (see diagram). 

Both blowing and suction arc used 
to delay boundary layer separation and 
increase the circulation flosv. gamnia. 
Tlic results of these tests mas- be Com- 
bined with the vectored slipstVcani prin- 
ciple now used in the M-232 to further 
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which way* 
to measure 
jet engine 
performance? 


XOLISMAK PREeSUftE R> 


^^'mrustmeters 



to indicate PRESSURE RATIO. ..to indicate DIFFERENTIAL PRESSURE 

KOLLSMAN is in production... 

on components for BOTH TYPES— for Remote or Direct reading 

For over a quarter century, Kollsman has been 
making precision pressure sensitive mechanisms using 
displacement type diaphragms. This diaphragm can be 
called the heart of a thrustmeter pressure indicating system. 

Our long experience making displacement type diaphragms 
guarantees reliable thrustmeters. 



Proven Kollsman displacement type diaphragms, 
when fitted with Kollsman Synchrotcls, comprise the 
transmitters for remote indicating types. Thousands 
of Synchrotcls are now in use in other applications 
equally demanding of accuracy and durability. 

Tailor-made Thrustmeters can be supplied 
for any engine-airplane combination. Write for 
complete technical information. 

‘The Pressure Ratio System has advantages tor lndlcalir\g 
optimum climb and cruise throttle setting, whereas the 
Pressure Dilfercntial System has a definite advantage at take-off. 


Kollsman activities cover these seven fields: 



• laCtAFT IKSTRUMENTS • RRECISlOH CONTROLS 

PRECISION COMPUTORS IND COMPONENTS • OPTICAL. COMPONENTS AND SYSTEMS 
RADIO COMMUNICATIONS AND NAVIOATION EQUIPMENT • MOTORS AND SYNCHROS 
INSTRUMENTS FOR SIMULATED FLISHT TRAINERS 

INSTRUMENT CORPORATION 

^ 

I AVS.. ELMHURST, NEW YORR • CLENOALE, CALIFORNIA < SUBSIDIARY OP $UuiJand COIL PRODUCTS 00. INC. 



ulicthcr or nut tiiminishiiig returns of 
lift come nitli increased hUming liotsc- 
|)m\cr, largely depends upon the par- 
liciiliir niiig coiifigvirafion. 

Goodyear Reeenes 
B-52 Subconlrart 

Cocid>ear .Aircraft Curp. last neck 
announced receipt of a iiinltimillion- 
diillar contract for flie constnietion of 
Ii-s2 components for Boeing .Airplane 

Under tlie long-tenn eontract. wing 
stub section.?, fuselage side panels, fuel 
detk iisstiiiblies and panels and fuselage 
bulkheads sviil be inannfactnred by 
Goodjear for Boeing's Seattle plant. 

In addition. Goodscar also sviil pro- 
duce spoilers and fuselage [xiiicls for 
Boeing’s W'iehita facility. .\ll ssork ssill 
be carried out at the eoinpans’s Litch- 
field Park. .^riz.. plant. 

Space at the plant already lia.s been 
.illocatcd, and iigs and fixtures from 
both Boeing facilities will be shipped 
there in the ntsir future. 

Aluminum Expansion 

Kaiser Aluminum &• Chemical Cot|). 
is planning .1 S2S0-million expansion of 
.aluminum production to meet antici- 
pated doubling of U.S. aluminum needs 
by 196^, Ground will be broken in 
April on a 220.000-ton reduction plant 
at Ras enswood. Va., and a 500.000- 
ton alumina plant on the Mississippi 
near Gramercy, Ui. 




263,000 Sq.Ft.of Engineering and Production 
Facilities Ready to Produce for You NOW 
at WHIRLPOOL-SEEGER 


Oq your next airframe subassembly job it 
will pay you to see Whictpool-Seeger before 
determining your production source. Whirl- 
pool-Seeger gives you complete modern 
production facilities . . . experienced engi- 
neering talent . . . and most important, a 
proven record of delivering high-quality at 
Imc cost. Over 65 years of manufacturing 
know-how to serve you. 

Whatever the job . . . whether large or 
small production ... on even the tightest 
schedule . . . Whirlpool-Seeger is geared to 
meet your needs fast. Write, wire or call 
today . . . qualified representatives are avail- 
able to meet with you at your convenience. 

Send for Illustrated 
Booklet 

Complete information 
on Whirlpool-Seeger 
production and man- 
power fociUties, 



FACILITIES TO 
MEET EVERY NEED 

TOOLING 
METAL FORMING 
METAL FABRICATION 
HEAT TREATING 
ANODIZING 
MACHINING 
FINISHING 
ASSEMBLING 
DEVELOPMENT and 
DESIGN ENGINEERING 

RESIDENT AIR 
FORCE INSPECTION 


La Porte Aircraft Division 


WHIRLPOOL-SEEGER CORPORATION 

DEPT. D, LA PORTE, INDIANA 
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Iiiipoit.mci' of quality control to 
I'.dipsc-Pioiiccr is indicated bv the 
precision iiiitiitc of tlic companv’s 
products list. The division makes flight, 
navigation and engine iiistriniicnts and 
tom|)oncnts for inilitary and tisil 
customers. Products include arrtomatic 
pilot systems, altimeters, juimps. 
conip.isscs and various tvpes of remote 
control and remote indication sv stems. 

'Ihe threefold program, which is in 
addition to the usual qiialih- control 
proccdiia's of any large prodnetion GYROSCOPE Is adjustctl dnrlng routine run-in on Scoisby stand before shipment 


lievtd bv l'.eli))sc-Pioncer to be iiniijuc 
ill this field, whereby tecliiiiciaiis at 
various shigcs of assemblv arc able to 
cheek equipment against pictures 
sluivviitg how it simiild look, and follow 
simple inspection instructions. 

• Standards lalwratorv , equipi>cd with 
a i|oartet-iilillioii dollars worth of 
master gages and instruments, the 
standards bv vvihtli all shop sccoiidarv- 
master nreusnring tleviccs are set. 

In addition, a separate Service In- 
spe'cfion Group is reads to sound the 
alann if field rejections of any particular 
items go too higlt. 


Quality Control, Reliability Plans 


Bring Dividends to Eclipse-Pioneer 


By Henry Leter 

Teterboro, N, J,— Tire Pelipsc- 

Pionecr Division of Bcnclix .kviation 
Corp. is beginning to reap the benefits 
of a tlrrcc-pronged attack on the 
problems of lelialhlitv and quality 
control. 

The new program altcadv has paid 
off in a .sliarp reduction in the number 
of field rejections of the company's 
gyros, .svnehros mid instruments, ac- 
cording to Robert Nimitz, director of 
the division's t|iiality control. I'lirthcr- 
mnre, the company can move faster 
to take enrreetivc action wlieii ditfi- 
uilties arc uiieovcrcd in the field. 

'llie final bonus Ihe com|)any hopes 
to derive from the program is a head 
start on meeting requirements of future 
military specifications. 


plant, is a eonibination of the new 
•ind the old. Its major facets; 

• Product Reliabilitv laboratorv. opened 
a fevv weeks ago. where equi]Jmcnt is 
being tested hir hey iind current military 
and eommereiiil s|>ecifieations. to de- 
termine actu:il operation limits and 
pinpoint possible design improveincmts. 

• Pictorial inspection procedure, be- 
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iiclpiiig Nimitz in the quality con- 
trol cRort is a staff of -490, keeping tabs 
on the division’s k.OOO production 
employes. 


Product Reliability Loboratory 


This recently activated department, 
under William Lichte, is not yet fuliv 
equipped. It already has m operation, 
liowevct, a piit of environmental test 
ovens, vvalk-iii eold-and-altitudc cham- 
ber, niecliaiiieal and electrical cycling 
stands and various types of vibration 
equipment for qualification, life and 
reliability tests. 

lire laboratory not only runs tests on 
new developments but also subjects 
standard Kelipse-Pionecr products to 
new, more rigorous conditions. 

The tests are stopped before the point 
of failure. Nimitz savs iiiote can be 
learned from study of the equipment 
while it is still whole, ■'l-'ailure de-stroys 
the ev idence we're looking for," he says. 

Two important advantages have 
tmeiged from this ptogram: 

• kk'eaknesses timicd up by the tests 
correlate closely with actual ttuiibles 
that occur in the field. .As a result, 
Kclipse-l’ioiicet is able to initiate cor- 
rective action before rejects become a 
matter of customer concern; or wlicre 
reports from the field indicate the need 
for a change, the compaiiv can move 
to make the iiecevsarv fix faster. 

• 1'Uc- tests cstatslisb the final limits of 
the (omp-any 's equipment and show the 
design points which need revision to 
en.iblc the eqih|siiieiit to nrect mote 
vigorous s|>ecificatioiis than now in 

'Ihe envitomneiital oven is a twin 
unit, c.icli half holding three drawers. 
It was built bv Stcincr-lves to Eclipsc- 
I’ionecr s|)ccs. Tlic two theniiostati- 
t'.illy controlled oven chambers arc in- 
sulated from each other, so that one 
c.m maintain ,i cnntinuinis temperature 
of -tvOK (the unit’s |X-aki while the 
other is at I OOF, for instance. 

The drawers arc removable. Thus, 
cquipineiif c.in he mounted in them 
cm the work benches and necessary con- 
nections made and tried out licfore the 
oven is lc>,ided. Cables arc brought out 
through insulated plugs. 

The lower dniwcr of each chamber 
is extra-large size (see picture ahoveV 
If can take a com|5lcte autopilot 
mounted on a Scorsby table, so tlie unit 
may be put through simulated maneu- 
vers in the oven to sec how the drift 
and accuracy of flic gyroscope is affected 
by elevated temperatures. 

Pieterial Inipeetion 

The pictorial inspection toclmiqiic 
developed at Felipsc-FionccT takes tlic 
old-style printed eWek list as its point 
of deparhite. To fliis check list is 
added a photograph of the piece of 


STANDARDS LABORATORY checks every 

equipment as it should look at the 
liarticiilar stage of assembly, with all 
parts tliat arc mentioned in the cheek 
list numbered and labeled (sec plioto- 
graphs, top of p. 5-1). 

I'lir instance, the old check list might 
have .said: "Cheek three screws holding 
motor bracket to frame for tightness 
and for freedom of hurts and nnitila- 

This seems simple enough, hut it lent 
itself to possible anibiguitv because in- 
spection personnel might nccasionallv 
not be familiar with correct iiomen- 
clafiirc of p.irts. I'urtlict. when an in- 
spector was assigned to a new piece 
of eqnipiiiC'iit, a fairly lengthy indoc- 
trination jjLTiod might be required. 

With the pictoiud inspection method. 


a complete loose-leaf manual is made 
up for the equipment. It eon.sists of 
a complete scric's of labeled pictures 
sliovving the cqui|)ment at successive 
stages of assemblv. I'acing each picture 
is the appropriate checklist. Now, for 
the same opcTatiim described above, the 
check list says; "Clicck three screws 
(N'o. si holding nsotor bracket (No, 5) 
til frame (No. 1) for tightness and free- 
dom of burrs and mutilation." 

Individual inspectors do not receive 
tlic com|5lete manual, only those pages 
covering their partieul.ir jihiisc of the 
asscniblv, 

Eugene Met/ler. head of the statisti- 
cal quality control group and the pic- 
tori.il inspection progt;im. says that 
altiumgli it is still in its "swaddliiig 


secondary master in the plant twice 
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lUcw^tS' ixtek (|o«ip?i0c(«Et 


NATIONAL WATCH COMPANY 


ELGIN can miniaturize 

your assemblies 

When conserving space is vital (as it is 
in timing and control devices, small 
actuators and other electro-mechanical 
devices) , call on Elgin’s broad experience 
and skills for help. Miniaturization of 
assemblies demands special abilities and 
facilities in order to save space while 
maintaining or improving performance. 
We can help you redesign your assemblies 
and provide the highly specialized skills 
and facilities for assembly on a low-cost, 
volume basis. Call or write for a 
consultation at your convenience. 
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clothes" (ni;iiiu:tls for onlv tlircc of the 
company's gyroscopes lia\’c been com- 
pleted since the prc^rain started in 
October), it is jltciidy plying off in 
better and more thorough inspections. 

The company plans to catch up 
with all important current production 
items, a job which ftill keep tlic depart- 
ment busy for many montlis. and then 
mo\'e into preparation of manuals for 
new items. It takes scscral weeks to 
complete a manual. 

llie pictorial inspection manual 
section works closely with production 
personnel in dcieloping t)ic books. 
Later, when they has’e caught up with 
the backlog, pictorial inspection people 
will sit in on pre-production meetings, 
with the aim of har ing manuals ready 
when an item reaches the' production 
stage. 

Standards Loboratory 

Henry Dicckinann. an old-time tool 
and die maker, heads the Standards 
laboratory. He brings to the lab the 
precision instincts of his former craft, 
working in terms of milliontlis and 
hundred. thousandths of an inch. 

Each of the 750 sccondair master 
gages in the plant goes through Dicck- 
mann's department twice a rear for 
checking, and re setting when iiecessan-. 
Dicckinann puts a date tag on each 
secondary after it is cheeked, and the 
gage mar not be used beyond that date 
without a rcchcck. The lab contains 
more than 50 types of mechanical mas- 
ter instruments and about 25 clectrical- 
clectronic standards. Dicckmann lian- 
dles the former group, ,ind his assistant, 
Nicholas Koinanaskr-, takes care of the 
latter. 

The r cry heart of the standards lab 
is a set of Johannson AA gage blocks 
that arc accurate to within hro-mil- 
lionflis of an inch, 'fliese ate used for 
checking a Johansson A set. which is 
accurate to four-millionths. The AA 
set is tlic lib's grand master and the A 
set is the master. 'Ilic remainder of the 
mechanical gages in the shop arc re- 
ferred to the A set. 

Tlic laboratory's very precise master 
barometer is one of only twn in the 

other is at the bureau of Swndards. 
Botli of the units were made bs’ Eclipsc- 
Pioneet. 

Among the other precision gages in 
the laboratory : 

• Visual gage, made by Siicfficld. for 
checking taper pipe plug tlircad gages; 
accurate to scale plus or minus ,000025 

■ Toolmaker's comparator, made by 
Gacrtncr, for cliccking hole locations 
and centers on jigs, concentricity, 
threads; accurate to .0001 in. 

• Micro-.AC electronic comparator, 
made bv Cleidand Instrument Co.; 


New and Old from North American 



fJ-4 FURY canicr-txiscd Navy lighters conic down the final assembly at Nnith American 
Aviation Columbus. Ohio. Slaihng out as a Navy version o( USAF's F.86 Sabre, tlie Fury 
has evolved into a cnniplelely new plane, lliis latest Fury inudcl has M'right J65.55’.i 
of 7,800 lb. tliriLst. 



Fresno. Calif.. Division. Following complete It-ardoan. the plane's are bioiighl up to latest 
service standards. Shcltcis in foreground protect vvoikcis from hot sun during the vvoik. 
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Valve Talk 



for WM. R. WHITTAKER CO.. Lid. V' 

by Morvin Miles, 




Power, drag ami lime are fast combining to build big head- 
aches for equipment producers as well as aircraft manufacturers. 

These, as you know, are the basic elements of the so-called 
“heat barrier,” a misnomer, for it’s no well-defined line such as 
the sonic “wall.” Kather, it has infinite depth under the 
inexorable law that the faster you fly within the atmosphere — 
and the longer you fly fast — the holler you'll gel. 

Friction is the key word in the heal problem for airframe 
manufaelurers and, indirectly, for equipment suppliers. Skin 
friction builds energy that is dissipated as aerodynamic beat 
into the dragging boundary layer of air in immediate contact 
with an aircraft. Given enough speed and enough lime, the 
boundary layer will transfer terrific lemperaliires to the plane's 
structure by conduction. 


le then 


develops an inlinitesimal cemperatui 


So. Ii 


. does a 


for 


flying at 300 miles per hour will 
rd a 16-degree increase. 

Ill not until a plane gels into super- 
: speeds does the insidious danger 
tat become serious. At sonic speed. 
■ nal day ' 


vel), I 


nperalui 
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degrees (F) on a sustained n . 
Mach 2 they will reach approximately 
310 degrees and at Mach 3 perhaps 
1020 degrees, 

This thermal menace poses all types 
of problems tor the airframe engineer 
to avoid strains and stresses, warping 
and weakening, which have been rarely 
considered hereiofore. His design must 
have a maximum of laminar or smooth 
boundary flow rather than turbulent 
flow. To safeguard plane and pilot, he 
must search out metals and materials 
that will be least affected by scorching 




'e long been aware of the h< 


>t day designers 
such factors us n 


tnifori 


heaiinR— and cooling. 

in itself endanger structural sound- 
ness. And they must face the crucial 
quandary of cooling systems for tlie 
cockpit and the aircraft skin as well, 
systems that involve their own prob- 
lems of weigiit and complexity. 

But the heat problem does not 
belong to the airframe engineer alone, 
although he faces the most vital deci- 
sions. It belongs also to the equipment 
manufacturers, the companies that pro- 
duce the valves, the tires, the pumps, 
the electronics and auiomatic controls 
- all (he myriad items that make up 
the "hot innards" of the bird. 


if e 


that will operate efficiently at a 

stabilized 300 degrees plus. In other 
words, valves, for instance, must be 
capable of functioning at this tempera- 
lure within the fuselage or wing and 
without special unit cooling. 

id what r 






u“wo!lld“be 


dll he used and whal lem- 
peruiure drops can be achieved. 

But the fact that equipment must 
operate at 3U0 degrees plus is a big 
enough challenge for an opening gam- 
bit in the thermal realm. 

This means that suppliers, loo. must 
seek new metais. new materials and 
new designs for their units. Further- 
more. they will be faced with even 
greater demands for weight and size 
reduction in view of the additional 
weight that cooling systems will add 
to supersonic airplanes. And their test 
routines must be altered and refined 
to chock reliability under furnace-like 
conditions. 

Any number of greater problems can 
be foreseen; units that must be sub- 
merged in fuel to keep them cool, items 
that must go into particularly sensitive 
spots heatwise with no special cooling 
available 


ran be trad to .0000005 in. 

• Elasticometer, made by Testing 
Kqiii|)nicnt Co., tests spring clonga- 

■ Universal pitch measuring niaebine, 
made by Sheffield, incasnrcs external 
and internal leads on tlirciids and gears; 
accurate to .000005 in. 

• Four ledge granite surface plate. 
i6x-tS in., made bv Iletinan Stone and 
Granite, and a Sbctficld pliinjct stone 

• Elcctrolimit universal external com- 
parator and a Pratt & Wliitney standard 
measuring inacliinc for external threads, 
plugs, wires, botli accurate to .000005 

• Indi-AC electronic indicator, made 
bv Cleveland Instrument, for checking 
inside and outside diameters and gen- 
eral surf.icc plate work; accurate to 
.000005 in. 

• Cylindrical square, made by Taft- 
Pcircc, for checking angle blocks, box 
par.illcis, etc.; the gage is only .000002 
m. off square in 12 in. 

• Naval Observatory time signal re- 
ceiver, made bv Nlatauan Electronic 
Co. 

• Frequency counter, made by Hew- 
lett-Packard, precise within 0.3% at 
100 pcs. 

• Vacuum tube piccisioo tuning fork. 

■ Master manometer. 



Novel Incentive Plan 


Employes t>f Topp Industries, Los Angeles 
subcontractor of aircraft instruments and 

craft Co.’s Los Angeles International Air- 
port installation. The F4D is equipped 
with a number of Topp airborne devices, in- 
cluding angle of attack and sideslip comput- 
ing systems. I'opp’s president, B. F, Gita, 
sas-s the employes who make the delicate 

when they see the actual plane whose flight 

the devices. Topp transported more than 
too employes in chartered buses for the F-tD 
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AUTOMATIC ROUTER used to machine 
variable angles at Convair-Ft. WorUr. 


Variable Router Uses 
Eleetric-Eye Scanner 

A new ;mtomatic router which em- 
ploys .1 photo-electric scanner to con- 
tinuously machine variable angles is now 
in use at the Convair-Kt. Worth plant 
of General Dynamics Corp. The new 
lool saves about 25% in manufacturing 

The machine was designed to fill a 
need in the phmt's fabrication dcp;irt- 
inent, where conventional routers were 
being used to cut tlic variable angles on 
stretcbforin blocks. Hydroptess tooling 
and in the ni;icliining of prodtietion 
parts from slug material. 

Convair tool designers felt that toii- 
ventiona! routers Icivc much to be de- 
sired when it comes to machining ii 
.surface where flic degree of angle varies. 
ITirtlicnnore. manual operations, the 
downtime to make frequent set-ups and 
human error arc eostlv items in the 
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National Airlines 
DC-7 "Star Flights” 
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nger life in rugged duty. . . 
lAir Force work horses now depend 
on Cline's wide-frequeney-range 


The USAF 8>1 alternator used on T-29, C-97 and 
C-124 oircraft is now controlled by Cline's 
Wide-frequency-range (380*1000 cycles) Mognetic 
Amplifier Exciter Vo/foge Regofotor. 


EXCITER VOLTAGE REGULATORS 


Most of the Magnetic Amplifier Voltage Regulators 
flying today are Cline-built. Each regulator has 
logged far more hours of trouble-free flying time 
than any other aircraft voltage regulator. 




• -8 


Cline’s new Exciter Voltage Regulator has not only 
proved itself but, along with Cline's Atognefic 
Amplifier Speed-Positioning Devices, hos proved 
Cline's obility to handle other complex 
electronic control problems. 



manufacture of Ilydtoptess and 
sta’tclict tooling. 

Tlic toiittr operator must make mul- 
tiple set-ups in raising, lowering and 
lilting the cutter in relation to the 
rotifer table. He must make spindle ad- 
justments frequently to maintain the 
proper relation hehveen the cutter and 
Ihe router template. 

When a conventional router is used 
the operator must hand-finish the cut to 
Mend the radii, remove chatter marks 
and polish the working surfaces of the 

To meet these objections, the manu- 
facturing research and dcvelopinent sec- 
tion of rt. Worth's tooling department 
dci’eiopcd the new router. 

With it, the operator am make 
smooth and accurate cuts through each 
complete cutting cwle. lie can make 
variable-angle cuts, cither niaimallv or 
i.ntomaticaTh, with rmh' a slight adjiist- 
meitt of the router er'introls. He can 
also make heasier cuts and save time 
that was previousis required for finish- 
ing. 

lire tmihn.iker sets up the job for the 
lariable-angle router by preparing the 
template which will later be secured to 
the top of the material that is to he 
cut. l)e employs cither a black or a 
white template, and scribes the tilt lines 
cn it in a eontr.isting color. 

'■■he contrasting color of the tilt lines 
eveites the photo-clcetric scanner on 
the router. 'I'hc angle of the cut is de- 
termined by the distance from the edge 
of the template to the tilt line. 

The successful operation of the 
router depends on the toolmaker who 
lass nut the tilt lines by using a "tilt 
line selector" to obbain his data. 

General construction of the router in- 
cludes a strong all-steel machine base, 
supports and work table; the photo 
scanner; an actuating system emploiing 
mechanical gearing and the ncccssars' 
limit switclies to assure safe operation, 
.md a two-way adjustable router head 
unit. 

Ekstrom, Carlson &- Co.. Rockford, 
HI., has been liccn.sed to nnmufacture 
the router. 


WHOSE ARE THESE-AND WHY? ^ 
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magozines for the next 12 months o 
out! Yes. in resjmnse to pleas , . . anr 
please . . . from every corner of the w 
we will eoiitiiHie our I'liblie Sersnee 
Type .Advertising Program in Jamia 
The only thing we a.sk in return is 
that Y'OU remember US for service 
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Southwest^25 Airmotive . 







WHAT’S NEW 



AIRCRAFT 
SEAT LOCKS 


ECONOMY This standard Pacific Scat Position Lock is all tooled for 
fast production to reduce your reclining seat-lock costs. 
Minor modifications in length andinountiirg arrangement 
are possible, but for maximum economy we suggest you 
investigate the possibilities of tlcsigning this sl.indard 
unit into your aircr.ift seat.s. 

LIGHT WEIGHT Weighs onh- 8 ounces— a b.isic consideration in 
terms of pay-load. Installation is simple — requires no 
special tools, 

NO MAINTENANCE Operation is completely incclianic.il. Built 
for long, niaintcnaiicc-free service, it is iinirervioiis to 
dust and temperature changes... needs no lubricalum or 
hydraulic fluids. 

SATISFIED USERS Seat-back ndjustment by passenger or 
stewardess is smooth, silent and easy... locks firmly ir 
infinite number of position.s. Its dependable 
and efficient operation has heen proved in 
thousands of installations... « 
passenger’s shoes or clothing. 



Telling the Market 

Sctb'ng u]) piobleins tor electronic 
computer programming is speeded by 
new mcfliod dcsclopcd b\ Hugo M'. 
Martinez; method is described in Data 
I'ilc 120; Department NR TO. Berkeley 
Div. of Beckman Instruments. Iiic.. 
2200 Wright .\ve,, Riclinumd T. Dilif. 
. . . Criteria and Test Procedures for 
lilcctromagnetic Delay Lines is name 
of Teclmical Paper 491. as’aiiabic from 
Ilelipot Technical Information Service. 
91() olcridian. South Pasadena. Calif. 

L.aminated metals, and how thei* mav 
be applied in the electrical and elec- 
tronic imhistries. ate described in fact 
file available from Standard Mehils 
Coip., 2(i2 Broad St„ North .Ttflchoni. 
Mass. . , . Machine far in-plant prodiic- 
tioii of complex, sjK'cial-purposc elce- 
Ironic cable is described in bulletin on 
Dougl.is Variable Piteli Plaiictan C;ib- 
Icr; Douglas Roeseli, Inc., 2200 S. 
rigueroa St.. I.os .\iigelcs 7. Calif, 

Publications Received 

• Technical ,\er«dsiiamies. I'hirel Kdi- 
tion-by Karl D. \\ ond-l’uh. In the 
author, distributed by Ulrich’s Btxik 
Store. ,\nn .\rbor. Mieh. Textbrjok on 
aerodvnamics for the engineering stu- 
dent or a refresher course for the prac- 
ticing engineer, 

• llsdraiilic and Pneumatic Operation 
of Macliincs— by li. C. Town— Pnb. by 
Philosnphic.d Librars. Is Kast 40th St.. 
New York 16, N. Y. ST.iO; 191 pp, 
Infnrmation on the use of oil or com- 
pressed air for drising and coiitrnlling 
machines and veliielcs, 

• Jet Propulsion Turbojets— bs N’olney 
C. l iiieh— Pub. hy National Rress. 4Ts 
•Mina St., Pa'o .Mtn. Calif. Si. 50; 427 
|)|). Introduction to tlie theory and 
n|x.'t;ition of turbojet engines. 

• Teehiiieal .\spccts of .kit Transport 
Management— h\ R. DKoii Speas— Pub. 
bv MeCrass-Ilili Bonk Cn., 450 West 
42 ikI St-, New York 46, N. Y. SH.ill; 
416 pp. .\irlinc inanageincnt and tlic 
tcehiiie;il ;ispccts of airline 0 |icnttion. 

• Practical ,\it Nax'igatiou, Scs cntli Kdi- 
lion— by Thobuni C. Lynn— Pub. by 
.\eton,mtical Services. Inc.. 229 Prince 
George St., .\muipolis, Md, S4.00; 
420 pp. Guide to all phases of air 
nasig.ition. 

• liittuduetion to the Studv of Chemi- 
cal Reactions in Plow Systems— by S. S. 
Pcniicr— Pub. bs' Butterworths Stieii- 
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CORPORATION 

a.caliporma 

SACRAMENTO, CALIPORMA 


Aeroiet-General, America’s leader in rocket propulsion, announces the 
voHon of its new Liquid Rocket Plant near Socromento, Colifornio. 
to research, design, development and manufacture of large liquid-propellant 
rocket engines, the new plant is the world’s largest industrial establishment 
of its kind. 

Operations ore storting now on a permonent basis. Unparalleled 
"ground-floor" opportunities exist for engineering personnel and drafts- 
men at all levels of experience. 

A subsidiary of The General Tire & Rubber Co„ Aerojet combines the 
stability ond resources of a large industrial organizalion with Ihe vigor- 
ous forword thinking of Ihe youthful rocket industry. Nowhere is pro- 
fessional and economic growth so highly ossured, 

Sacramento, California's capital and one of the West's fastest- 
growing metropolilon areas, offers the finest in conlemporory living, 
with excellent housing, schools, recreation facilities, and mojor shop- 
ping centers. Superb year-round lemperote climate ond proximity to 
the lakes and national forests of the West make >1 an outdoor man's 
paradise. 

For further information please write or call the Personnel Oeporf- 
ment, liquid Rocket Plant, Aerojel-Generof Corp., Sacramento, Calif. 

Your inquiry will receive immediate, confidential attention. 
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Xiteflex 

u^h^&ght flexible hose 


Z^4^nn.,..,..tD»Ponl 




1955-Pub. bv Buttcworths ScientiBc 
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Certificates of 


for the certificates is 51.084304. with 
60% allowed on 5150,000 and 65% al- 


lowed on 5714.304. 



USAF Contracts 





NEW HIGH ALTITUDE MAGNETIC RECORDER 



THE AIRBORNE AMPEX 800 records the broadest combina* 
tion of data ever obtained concurrently on one magnetic tape 
—performs under all high altitude environmental conditions— 
and furnishes data compatible with the most widely used 
playback equipment. 

HANDLES ANY AIRBORNE DATA REQUIREMENT 


nels. By 


Performance jpecifrcoffons, descripfions ond 
exp/onotions hove necessarily been (imifed by 
fhe spoce on Ihis page. A lull descripilon 
and detailed ♦pecificotions on the Amoex 800 
ore ovoi/ab/e by writing Dept. UU-2243 


FM-earrIer type recording — D.C. to 5000 
cycles and high instantaneous accuracy suitable for 
shack and vibration doto. 

•••• Pulse-width modulation recording — Up to 
; 30 Instrument readings commutated on to each tope 
track; frequency response 0 to 5 cycles/sec, 

Combinations of these recording techniques con be pro- 
vided to satisfy practicolly any flight lest requirement by 
simple insertion of the proper plug-in amplifiers. Sepor- 
ote chonnels con be ossigned to measurements requiring 
wide-bond response or high transient accuracy. By using 
pulse-width techniques, many relatively steady instru- 
ment readings con be commutated on to a single chan- 
nel. All will have o common time bose. 

WITHSTANDS THE RIGORS OF 
HIGH ALTITUDE aiGHT 

The Ampex 800 will perform within specifications under 
vibrational forces os high as 10G — operates over a 
temperature range from — 65®F. to +130°F. — is un- 
affected by altitudes to 50,000 feet — and withstands o 
relotive humidity of 100% up to 122° F. The Ampex 800 
is light in weight. It operates on 27.5 volts D.C, and 115 
volt, 400 cycle, A.C. All operating functions cart be re- 
motely controlled. 

RETAINS WIDELY ESTABLISHED 
RECORDER STANDARDS 

The majority of all magnetic recorders now irt instru- 
mentation use ore Ampex moehines. Their recording 
characteristics, tape speeds, track widths and other pa- 
rometers have become a standard in aircraft ond missile 
testing. The Ampex 800 retains these standards while 
greatly extending theenvironmenlal and mechanical con- 
ditions under which accurate test data con be gathered. 


in QTlagneite (^nairumentatton i 
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• LETTERS 

ivutjun electronics, nf which the rniplica- 
lions ate not quite exiiaiisted by humorous 
jximcjiss. 

As regards civil adoption of Taean, which 
seems to be an item of eontroversj*. here in 
closing is some food for thought i which 
could conceivably also be set to music); 
Wliat does Taean bare in common with 
fonr-coursc ranges, instrument l.urding syv 
tcins, ground controlled approach sutems. 
distanc'C measuring cquipiiieiit, traflic con- 
trol radar, r.idiir safety lieacun. \ com- 
munications, private line ot data links, etc,? 

The answer is that; (1) The develop- 
ment of these systems from idc'as into pme- 
lical and useful devices ssos largely due to 
the foresight, initiative and petsevetance of 


the Aimed I'orces; (2) T'htir considera- 
tion for civil sise was at first misunderstood, 
opposed or derided in one or another qiiat- 
lei: (5) CK’il as-iation has eventually 

adopted thenr all, w ith great Irviicfit to it- 
self. (Incidentally, in nuiiiy eases, ’'table- 
top" planntts at I'lT plavtd an important 
role in the conception, the dc'clopment 
ot the' prodnetiou of the equipinentswliich 
are now* in world-wide use). 

-\ny one eartici-based aircraft mission 
which is aided hy Taean equipment is an 
inconfroscrlible tact which has greater sig- 
iiiBcancc than .ill the himiotous remarks 
about table-top dreamcTS pul tngeriicr. 
Tliis, petiups, IS .1 perspective which might 
he brought to the attention of your read- 



ers; and to the American public in gen- 
eral, whose standard of living is largely the 
lesult of "tahie-top" dreamers. 

RoBsar I, Colin 
106 \V.icren Street 
Nutley, New Jersey 


On Proprietary Data 

i have read with iuteresl the article en- 
titled "Industry Wants Proprietary-Data 
Policy" by Mr,' Robert E. Beach in the 
'Covc’mber Tiii issue of .Xviahon Wikk. 

The sitiution presented by Mr. Beach 
is no douiit reasonable from the point of 
view of industry- Certainly it must he an- 
noying, to say the le.ist, to have a process, 
design, technique nr component dcli'etecl 
to a competitor to strengthen the coiiv 
petitot’s position, -kiid s-et, a deeper, more 
li.Lsic principle is involved in the svholc 
problem of technical ctita and proptictary 
rights. 

Ilie basic fact remains that in contract- 
ing for research and development with in- 
dustry. the Government is buying an end 


am* puiposc it 


It is paying the full price negotiated 
raid, as in anv commercial transaction, ev- 

E ls Full title to that item for which if 
paid ill full. Tliis is completely ana- 
logous to the svstem almost iinis'Cisal in 
industry whereby, in consideration for his 
salary and usually one more dollar the efforts 
and t.ilent of .1 designer for a company, 
which prove to he of a pitentable n‘‘ “ 
iKloiig to the company for a 
deems siiitahlc. 

I realize th.rt Mr. Beach, in his paper, has 
used experience gained mostlv from pattici- 
p.ition in .\ir horcc procuremcnls which, 
particularly in the "eompetitiie design” 
nspeit, differ somcwliat from the practices 
or other services. Nevertheless, policies, rcgii- 
l.itioiis and directives are boundary comU- 
t'ons at the negotiating table where I dare 
say "every avenue nf legal and economic 
pressure" arc utilized bv both sides to se- 
cure tbe terms and provisions they deemed 
;Kls'.inra|c'Ous. 

'lire lear of a coiitnetnr that the fruits 
of his labor will be spirited awav to enhance 
Ihe position nf a competitor is understand- 
able. 

Howmr. many scriiccs have taken pains 
to alias* these fenrs. For example, the 
.\rim Ordnance Corps in procuring guided 
missile systems has stated that initi^ pro- 
duction for .such materiel, whenever prac- 
tis-ahle. will he negotiated with the organ- 
i/alioii which performed or partiemaletf in 
the development. Yet it Is diflieult to see 
how the element of enterprise is encour- 
aged bv linriting such production to one 
source indefinite^ beniise the Goveniiiiciit 

has bought arid paicT/or. 

I he t.ileiitv and experience of Industry 
arc a slock in trade to be purchised hy 
.my customer, including the Covernmenf, 
fiist as the education and eiqserienc'c of the 
company engineer arc. Indeed it appears 
that the Govenmiciit is mote liberal since 
it tecognii'es that tcdinieal d.iti generafexi 
under company funded c-lfotf is proprictari 
while the company, on the Other hand, 
claims its employe's developments, if pat- 
entable, even if performed in his home 
w otkshop on week-ends. 

1 feel that the siibletics of technical d.ita 
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policy arguincuts arc sonicwlut shadowed 
when viewed in the light of "W'hat is the 
Government buying?" If it buys develop- 
ment and gets ciclisvry with elastic strings 
then I. as a taxpascr. am bilked. The time 
to determine the elasticity of the strings, 
if any, is before Ihe contract is swned. 

SiANLiy flr.axsiiiN 

Ilimtss ille, Vlah.mi.i 

USAF Engineer Poliey 

III a recent issue a personnel m.in fcniii 
ligliii .V. F. Base mentioned th.it positions 
w*erc asailable at the base, but since the 
government does not adsettise. there was 
no way th.it engineers could be iiifoimcd 
of this, IK also iiientioiied that there was 

shortage of engineering personnel .it the 

I wish to point out to this indisidual that 
Ihe reason the Cnv'cmment has a short, 
age of engineers is that it takes fuieiet and 
a dav Eo get an .ippointment. In spite of 
the iow'cr salaries (as compared tn private 
mdiistryl there art iiianv interested people 
lor these goverimient |obs. 

Would this individinil please explain 
sshs a person can't lie considered in .as 
short a time as private cxmipjiiics do? U'liilc 
tile e.saimining board considers .m applicM- 
tion. .Ml indisidual could have a dozen jobs. 
Hie jobs aic iHii sinla|e. but the esaiii- 
Ining hoard is uf the l.Tti s.iiiels. 


‘Skyhook Research' 

■nic October 10th issue of .Vsiaiidx 
V\ BIX eorried an article about lullooii work 
being done bv Gener.il Mills. Ine. for mir 
Armed Forces. Because of the wide inter- 
est in this work. I tliought vour readei.s* 
migiit like some additional infoniiatioii 

In recent ye.it>. Minneapolis has Iscctuiie 
the world uniter of Upper .Miiiosplitic Re- 
search. In addition to Cciietal .Mills. M'iii- 
zen Research Inc., another Minneapolis 
firm, is engaged in this highli .specialized 
field of iiiamif.ic'fiiiiiig and fiviiig plastic 
stratosphere Eialloons. kVinzen Ueseatcli ciir- 

lullly holds the record uf over 126.000 feet 
(prcssuic aititude) for a Ixilloon rcscareh 
fiighl .set U.t Juh 26. 

It was Otto \\'inzen, pa-sident of Wiii- 
rvn Research, svlio originally interested the 
Armed Forces in using plastic .clcatosplieri 
li.illomis as research tools. During the l.it- 
ler part of 19-15, Wnuen was able to in- 
feiest Cnidr. George W. Hoover of the 
Office of Naval Research in going ahead 
with such a project. It was due largeh 
to GuiiimandcT Hoover's lision tli.it Upper 
.Umosplicre Rese.irch sli pl.istic halloons 

\\'iiizcni peisu.idcd General Mills to per- 
mit him to set up a l.iboratorv where the 
gmemment sponsored research could lie 
carried out. In Mas 1946. M'inzeii org.in- 
izcd the .Aetonautic*al Rescarcli Laboratory 
of CencTa! Mills, Inc., and directed the 
successful deselopmeiit of the first opCTa- 
tional plastic stratosphere balloon for which 
he holds the patent. In I94S, W'in/en left 
Cenetaj Mills and formed his own eonipanv. 

Since flic fit.sf SMCCCVsful flight or the 
Navy "Skyliook" balloon to an altitude of 
100^000 fex-t on September 25. l‘)47, many 



MB mounts do big job 
of vibration controi 


for fastest turbo-prop transports! 


Big 5700 hp T-34 turbo-prop engines . . . big, broad-blade 
propellers , . . these help make Lockheed's ■yC-121F and 
R7'V-2 the fastest propeller-driven transports in the world. 
They also presented an unusual vibration control problem 
. . . which MB Type 5100 Mounts solved to complete satis- 
faction. 

Sets of four of these vibration isolators on each engine 
cushion the structure, instruments and crew against 
vibratory disturbances from the high torque engines and 
15 ft, diameter props, 

For over 15 years now, MB's specialized vibration ex- 
perience has been drawn upon by leading manufacturers 
to satisfy vibration control needs in experimental and 
production models. Contact us on yowr needs in mounts or 
complete suspension systems. 


manufacturing t 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION 
... TO EXCITE IT , . TO MEASURE IT (5^5^ 
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where can you match the precision 
performance . , 

Of this imsrm 


new, improved 
electronic 
multiplier? 




lodyear Engine 
ible which desc 
,f the GEDA e!e 
your copy and a complete di 


.. GER4952, is 
nciple ol opera- 
iplier. To obtain 
on of the GEDA 
line, address your inquiry to; Goodyear Aircraft 
Corporation, Department 931BL, Akron IS. Ohio. 





ANALOG COMPUTERS — best way to give your hunch a chance! 


COOD/VEAR AIRCRAFT 




PIONEERING is our business 



OXYGEN REGULATOR 


MILITARY TYPES MD-1 AND MD-2 

Accepted standard for both Bureau of Aeronautics and USAF 
• Meets all requirements of MIL-R-25-II0 • Models for hi|zh 
and low pressure, gaseous and liquid oxygen systems. 

Just now going into production is the new liigh-altitiide Bendix Type 
2894 Automatic Dilutcr Demand Pressure Breathing Oxygen Regu- 
lator. It's another advancement resulting from pioneerin/! by Bendix 
— the world's must experienced manufacturers of oxygen regulators 
and converter systems. For full details on the new Type 2894, or on 
other oxygen equipment, write pioneer-central division, bendix 
AVIATION CORPORATION, DAVENPORT, lOtVA. 



Marines Want to Buy 
New-Type Helicopter 

U. S, Marine Corps is seeking two 
additional types of helicopteis to round 
out its st.itle of small, medium and 
ia^c transports. 'ITic Marines pro- 
pose to add a type to each end of 
the helicopter family spectrum witli a 
one-man fielicoptcr on one end and 
a large cargo “flying crane’’ helicopter 
on tTie other, according to Lt. Col. 
K. B. McCutcheon, who is attached to 
the Marine Development Center. Quan- 
tico, Va. 

Speaking before tlic American Heli- 
copter Society last week, Lt. Col. 
McCutclicon said the additional heli- 
copter models arc needed to provide 
the capability of performing the 
Marine Corps mission under all con- 
ditions. 

The logistic requirements particu- 
larly call for a high payload vehicle, 
he said, and added; "We’re willing 
to sacrifice speed to get the capa- 
bility. 

"The ca^o hcUcopta needed must, 
in effect, be a flying crane,” 

McCutchcon stated that the Marines 
will begin their evaluation of the one- 
man lielicoptcr next summer. At the 
same time, he said, first deliverv will 
be made of the large Sikorsky HR2S, 
wliich has gone into production. By 
July, he sai^, the Nav\’ will have com- 
pleted conversion of the first escort 
carrier to be assigned exclusively to 
helicopter use. 

Further Marine requirements include 
automatic folding and extension of the 
helicopter rotor blades and the ability 
to taxi helicopters with rotor blades 
folded. 

Efforts lire continuing to improve 
the case of maintenance, according to 
McCutcheon. who said “helicopter 
maintenance today is excessive.” 

Cubana Order 

Compania Cubana dc Aviacion pur- 
chased three Vickers Viscount turbo- 
prop transports. Cubana’s order for 
Viscounts will enable the carrier to 
match competition on its Caribbean 

Tlie Cuban company is currently 
operating a fleet of 12 piston engine 
airemft. 

Delta Sets Record 

Delta Air Lines set a new commercial 
airlines speed record of 1 hr. and -16 
min. between Dallas. Tex., and Atlanta, 
Ga. 

The Delta DC-7 broke the previ- 
ous commercial airline record for the 
721-milc non-stop flight which was 1 
hr., 52 min. and 10 sec. 
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HELICOPTER'S EXPANDING HORIZON: Oil rxinipaiiv uses tire iutan-»iiig eiivcjit to fern c.veciitives to drilling haege at left (note 
landing Mcs), while Chicago firm em|ilojs lidicopter as coimmitcr scliicic betnceii office and outlying plants. 


Bell Raises Corporate Helicopter 
Output to Meet Record Demand 


By Eruiii J. Bulhan 

A snowballing trend towards cor- 
poration use of helicopters for speeding 
communications between office anti 
plant is taking up a substantial portion 
of Bell Aircraft Corp.’s total rotary -wing 
production. 

'file company’s hclicoptcr-inanufac- 
turing 1‘exas Division in Ft. Worth re- 
ports that of its 1955 helicopter 
.‘.ales hasc been made to private coin- 
piiiics and agencies, a 507f gain (ucr 
last year’s record 20”- increase abosc 
the 1955 figure. .Although Bell does 
not report helicopter sales bs number 
of aircr.ift or dollar S'ohime, a source 
close to the firm estimates that the 50'if 
increase amounts to sales of over 100 
commercial aircraft. 

In 1955. 29.565? of the commercial 
helicopter siilcs went to new eustoinets 
buying their first helicopters. Dome.stic 
demand has increased to the point 
where it acenimts for 69,5% of com- 
mercial sales, with the other 30.5% 
going for export. 

Revise Production Plans 

Corporation demands for tlic Model 
47 has forced the company to tesise 
production plans upwards twice this 
year. 

List month, after it already had 
committed commercial production for 


tlic first few months of 1956. tlic Texas 
Dis'isiuu had to order production work 
for an additional 150 commercial lieh- 
aiptcrs, 

“W’c are guilty of underesliniatiug 
the market with out secniingls opti- 
mistic quantities.” a Bel! salesman said, 
and the sales dcrartment now estimates 
that coinnicrcial 47 sales should show 
a 50% ^in during each of the next 

There also is an increasing demand 
by coin]xinies who formerly leased tlieir 
helicopters to buv their ow n Model 47s. 
But. despite this move, the leasing op- 
erators are still an important part of 
Bell's sales picture, witn new business 
eoutiinialK opening up. 

47J Ready for Market 

Ihc Texas Dis'isiim savs that ail 
three of its ciirrciit |)roduction models 
are sold mit througli the first quarter 
of 1956. Bell also will soon begin taking 
orders on the latest addition to its line, 
the new 47| four-place, hieli-utditi- lieli- 
coptcc. that is scheduled to begin a 
nation-wide s.iles tour early next year. 
Orders for the 47J won’t be taken until 
after January, but ufficials say they 
could sell half of the conipany 's planned 
1956 production at the present. 

’Ihe 47) is a commercial version of 
the new Navv IIULI, powered bv a 
250-hp. Lycoming dc-rated to 220 hp. 


It will he asailable with ses'Cral kits, in- 
cluding electric hoist, floats, internal 
litters, custom interiors, cargo fitting.s 
and long-ranBC ferry tanks and pump. 
It is a rcsiscj version of the hand-built 
prototspe 47) t)iat Be)) presiewed on 
a ]fl.()00-mi. iiatiomvide tour. Design 
changes include longer rotor blades and 
longer tailboom. 

Approximate |)riccs on Bell’s tlircc- 
pkice current models; 47C, 559,750; 
47G 2 (250-hp. I.scomiiig dc-rated to 
200 hp.l. 542,000:' 4"11. 547.500 (with 
dc luxe custom interior^. No price has 
been annouiiecd for the 4"). 

’rhere are mer 500 commereial 
Model 4"s now in ser\-ice in the U. S. 
and ihroad. more tluiii all otlier makes 
combined. Manufacturing and design 
improvements base steadily increased 
the time span between major nvcrhauls. 
W hen the company sold its first com- 
mercial Model 47 in 1946. mandatory 
inspection time between mcrhauls was 
only 25 hr.; now it is 6(X) hr. 

Skiiniticr Amphibian 
Goes Into Produetion 

Metal has been cut for the initial 
|)roductinn run of 10 thrcc-placc C-1 
Skiiniticr anipliibiaiis at Colonial Air- 
craft Corp.’s new Sanford. Me., plant. 
Dclii erv of the first airplane is scheduled 
for Mav, according to David B. Thurs- 
ton. Colonial president. 

T'ornierh located at Deer Park, t... I.. 
X. Y.. the conip.im’ currently has 20 
oniployes hut plans to increase the pay- 
roll to 60 by May 1 and 120 by next 
Noicmbcr. Production of eight Skim- 
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G.E. Steps Up The Pace of 
Advanced Jet Engine Development 


Teamwork with ARDC, coupled with new private investment, 
sets stage for significant steps forward in powerplants 


At research, development, and test centers across 
the United States, thousands of American engi- 
neers are tackling the problem of keeping this 
nation first in air power. The job is of vital im- 
portance. For today we know that quantitative 
air superiority is not enough. Needed also is 
qualitative superiority. 

USAF’s Air Research and Development Com- 
mand directs the Air Force's all-out drive. And 
in one important field -aircraft powerplants — 
close co-operation between ARDC and engine 
manufacturers is now making possible new progress 
toward advanced engines for tomorrow’s aircraft. 

As a member of the National Defense team. 
General Electric is constantly working to cut 
the time needed to develop new powerplants. 
To step up progress on jet development, G.E. 
is now using the demonstrator engine concept. 
The demonstrator idea, by separating production 


considerations from development, has allowed 
rapid improvements in engine components and 
materials, radical design advances . . . cut new 
engine development time a year or more. 

But as jet engines grow more powerful, so 
too grow development facility requirements. The 
investment of private capital in new facilities 
makes possible development prr^ress which other- 
wise could not be accomplished. Near Cincinnati, 
for example, G.E.’s multi-million dollar invest- 
ment in component development facilities — staffed 
and equipped for research on all types of engines 
— is doing much to advance the state of engine art. 

Adequate national air power calls for close co- 
operation between industry, the Armed Services 
and other government agencies. In this partner- 
ship lies the best assurance of America’s future 
leadership in the air. mm« 


Tigress k Our Most /mporfsnf T^oduct 

GENERAL A ELECTRIC 





for Pinpoint Drops 


Working with the Office of Naval 
Research. Kaman Aircraft is developing 
a new concept of air supply for confined 
combat areas. The Rotochule will permit 
the dropping of supplies from low-flying 
high-spe^ aircraft Into restricted areas 
with pinpoint precision. Supply planes 
will fly under the range of antiaircraft 
Are at jet speeds. Lifesaving supplies 
will land in "friendly territory-" The 
Rotochute is another example of the 

grams Ixing carried out by Kaman in 



Ajuujw 

THE KAMAN AIRCRA^h^OltPOItATION 
atOOMS Htby . COHN 


nicts monthly is scheduled bv January 
1957. After the initial 10 airplanes, out- 
put will be geared to blocks of 20 air- 
planes. Negotiations are under way 
with approximately a dozen distributors. 
'Hiurston said, lie expects to establish 
Skiiinncr franchises in Soutli and Cen- 
tral America and Canada by the end of 
this year. Newest data developed for 
tlie airplane, which is powered by a 
jHisher 1 50-hp. Lyeoining engine, snow 
a l-i,000-ft. service ceiling at 2,000-1b. 
gross weight, sea level rate of climb with 
tricycle landing gear retracted and flaps 
down of 800 fpin., land take-off ron of 
725 ft. and water take-off time of 25 see. 


PRIVATE LINES 


Some ISO business planes landed at 
San hranciseo .Airport bringing dele- 
gates to the recent four-day American 
Petroleum Institute meeting in that 
city. Normal private-aircraft traffic at 
the field is 15-20 planes daily. 

Completely visual wind solution is 
provided by a new pocket-size air naviga- 
tion computer tluit also automatically 
provides tailwind or headwind compo- 
nent. its force and degree of any crab 
angle. True airspeed indication takes 
into account possible errors in plane's 
outside temperature indicator readings 
due to heat from skin friction and com- 
pressibility. New model R-2 computer 
is availatic from jeppesen & Co , 


Stapclton Airfield, Denver 5, Colo. 
Price for 4i-in. diameter \ crsion, S6-70; 
six-inch diameter. 59.85. 

Donation of a Cessna 170 has been 
made to California State Department of 
Kducation by Larry Hunt, president. 
Air-Oasis Co., l-oiig Beach and Fresno, 
to aid in promoting aviation cdutution. 

Lcarstar takeoff weight increase to 
2-1.00(1 lb. from 22,500 lb. has been 
approved bs Civil .Aeronautics Authori- 
ty, Landing weight has also been 
upped to 21,500 lb. from 20,-100. 
Modifications to f«miit higher weights 
include strengthening main landing gear 
assemblies. landing gear and spar attach 
points and outer «iiig panel attach 
|)oints. Lear Aircraft Engineering Di- 
vision, Santa Monica, Calif., is modify- 
ing earlier I.earstars to handle the higher 

New address of Dixie .Aviation Co. 
is Columbia Airport. Route 2. \V. Co- 
liniibia, S. C. The sales and service 
organization fomicrly svas located at 
Owens Field. 

Executive DC-5 has been delivered 
to President Gustavo Rojas Pinilla of 
Colombia by AiRescarch Aviation Ser- 
vice Co.. Los .Angeles, Calif, President's 
quarters includes a complete short-svas e 
radio communications .setup. Power- 
plants arc P&W' R1850-9-1S of 1.850 
each. . . . Esening Novs Poblisliing 
Co.. Dayton. Ohio, has purchased an 
1 1 -place Lcarstar cxceutis'c tran.sport. 



Cessna 172 is tife confpanv's newest four-seater, featuring tticvclc landing *gcai. Powered 
by a H;-hp. Continental, the all-metal 172 sells for 88.750. f.a.f.. Vt'iehita. Cessna began 

as soon as plane's weight comes oil the wheels and stays centered in the air. es-eu when 
rudder is applied, to keep drag to a niinimiini. Ceoinetry of the lauding gear is such that 
the plane maintains a low center of gravity for easy inaneiivetability. On the ground the 
nose wheel is steerable with rudder 10 deg. on cither side and controllable using brakes to 
30 deg. either side. Cruise speed of the 172 is over, 120 mph. and range is 4.5 hr. By 
removing the passenger scab, over a qnaitcr-ton of cargo can be carrftd. Each of the doors 
is 36-in. wide. 
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Seven Seas by Douglas: worlds of warmth by Janitrol 


Flying 62 passengers 5000 miles non-stop at 350 
mph, the “Seven Seas” is the long-range version 
of the dependable DC-7, and Janitrol again pro- 
vides anti-icing and cabin heating. Four Janitrol 
S-300 heaters— one in each wing, one under the 
cabin deck, and one in the empennage— each pro- 
duces 300,000 Btu per hour. Wing units circulate 
hot air through the leading edges, and Che tail unit 
keeps ice from forming on empennage leading 
edges. Passengers and crew ate wanned by both 
radiant wall and floor heat and circulating warm 
air, kept at 70°F regardless of outside temperature. 
The Janitrol line of heaters spans all military, com- 
mercial and utility aircraft requirements, Call your 
nearest Janitrol representative. 

50 years of experience in combustion engineering 



AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, COLUMBUS 16, OHIO 

DISTRICT ENQINEERINQ OFFICES; NEW YORK. 22S BROADWAY; WASHINGTON. D. C„ 4650 EAST-WEST HIGHWAY; KANSAS CITY 
2201 GRAND AVE.: FORT WORTH, 2509 BERRY ST.: HOLLYWOOD. CALIF., 7046 HOLLYWOOD BLVD.: COLUMBUS. OHIO. 400 DUBLIN AVE. 
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NOW 

a new wire wound potentiometer 


The mechanical and electrical features of Type 2W 
Rheostat-Potentiometer are designed for 
current and future electronic circuits. This modern, 
2 watt unit offers maxinnun application 
adaptability plus typical IRC superior performance. 

Electri^ operation is improved by one-piece 
center terminal and collector ring, and direct 

contact between collector ring and contactor. 
Advanced mechanical design anchors winding 
securely to strip, locks element into position, 
and assures accurate location of terminals. 


IMPROVED DESIGN I-'EA'ITHES 


Better Heat Dissipation 

Greater Dust Protection 
Increased Mechanical Rototlon 
Increased Electrical Rotation 
More Resistance Values 


* Double and Single Tops Available j 



Voltm«l«r MulUpllcrs • Boron t 
Doposited Csrbon Precjitors 
[nsulated Composition Aesistors 
Power fissiitors • Cortirois 
Potentiometers • 

Wire Wounds* Germeniun 


INTERNATIONAL RESISTANCE CO. 

Dept. 153, 401 N. Breed Street, PKitodelphle 6, Pe. 
In CoAodoi fettmelionor Xeestonce Co., lit 



• Selenium 
ftectlflere • frisuleted Chokee 
Hermetic Seiilns Termlnels 


a 




AVIONICS 


DIFFERENCES bctuwii militarj- and cimI avionics eqiiiiuiieiit, such as the AN7APS-12 airborne radar (left) and its airline coiiiitcipart 
(right) stem from diflciciit procurement practices used to bin the i't|uipmciit and diBcrciit oiwrational requirements. 


Civil-Military Design Differences 
Laid to Procurement Practices 


Ry Philip J. Klatd 

Baltimore— \\ litre cliffertiices exist 
betiYceii eisil iiiul niilitiiry aviimics 
equipment, tliev are more often the 
rcMilf of ililfereiit proeiirement prac- 
tices than of different mission require- 
ments. Most producers of ci' il as ionics 
also siipplv the militan, so teehnii^iies 
dcseluped for one arc boiiiKl to hiul 
ilieit way into equipment for the other. 

I'liis ss'Js broiiglit out during a recent 
ssinposinm lierc on tire "Comparison 
of Design l-'eatiires Ret|iiired for Mili- 
tiirv and Civil -Airborne Equipments," 
s|3onsured b\ the I'iast Coast Confer- 
ence on .Aeronantic-dl and Nasigatiim 
]''.lcctronies. 

'nie ssmposiiim's eiglit-man panel 
represented tlic three milita:)' seniecs. 
the airlines, liglitplane operators and 
three manufacturers of militan and 
civil avionics equipment. 

Eroin a tccnnical standpoint, the 


iimnnents of the [xinel pointed op that 
there is no eleviii-eut line dividiitg civil 
and inilitars equipments. .\> ionics 
gear for one branch of the militan 
often shows a closer kinship to eiul 
avionies than to equipment used by 
another hraiieh of the militars'. I'or 
uv.imple: 

• .Airline at ionics equipment resembles, 
and often is idcntie.il to. that used in 
-Militan .Sir Traiisjyirt Senicc airrraft. 
ttliilt differing eon.sideraljlt' from civil 
liglitplane avionics. 

• .Army .At iatinn's lightptane.s and heli- 
toplers use eonnniink-.itions and miti- 
gation gear tvliieli eloseh resembles or 
is identical to that used bt civil light- 
plane i)))erators. Cost, as well as si/e 
and weight, arc important factors to 
both users, because of .\rmy .Atiation’s 
small budget. 

Where lecimolugieal reimircmeiits 
do differ, the difference usii.illy is imK 
one of degree or emphasis, panel mcm- 


licrs inditated. Eot cxaniplc, all users 
attach eoiisidcrablc im^rtance to 
cqiiipincnt reliability. 

While the price of ationic equq>- 
mciit failure to an airline may tun into 
thousands of dollars, "the penally of 
failure in a inilitart aircraft can run 
nnicli higher." Ludlow Hallman point- 
ed out. 1 lallnian is technical director 
of the Coimnunicatioiis and Nasiga- 
tlmi I.aborators at Wright Air Develop- 
ment Center. 

I'Ik lightpl.me operator, whose 
plane and pocketbook can not take dual 
installations, also needs a high order of 
reliabilit'. A. R. .Applegartli, chief en- 
gineer of N'arco pointed out. 

Size, weight, and power aiusum[> 
tion arc im|)ortaut factors for all air- 
craft iiix'rators, hut weight is "critical” 
in mam .Arms helicopters now in use, 
l.t. Col. John 1.. Wilson. Jr., chief of 
the .Aviation Rraneh. .Aniiy Signal 
Corps, said. 

'lo meet the operational rcqnirc- 
ineiits of carrier-based aircraft, tlic Navy 
must cram more asiimics into cramped 
airframes. .As ii result, it is calling for 
avionic equipment designers to go to 
more sub-unniaturization. 'Iliis gre.itcr 


AVIATION WEEK, December 19, 1955 





nagnesium 


/ 



ELECTRONIC EYES ON THE MOVE 

...made of magnesium 

Now is the lime to get complete details about Dow magncMum — 

■k It’s light in might, actually the lightest of ull slrucluial metals. 

* It has high slniiglh and rigidity uhicli permits simplifying your 
design for even further weight reduelioii. 

+ Excellent ueldabilily and formahilily arc \ust two of the many plus 
-values in falwiealing magnesium. 

From design to production is a long trip — take the first .step with the 
right miial! Investigate magnesium. Complete engineering and fabricating 
facilities arc available at Dow’s Bay City Division as well as from other 
fabricators located throughout the country. TttK uow CiiKMic,\i.C0!i1PASV, 
Magnesium Sales Depiirtmeul MA 307J, Midland, Michigan. 


you can depend on DOfT' MdCyESlUM 


“density" raises serious cooling prob- 
lems, according to .A! Winick, head of 
Bn.Acr's Navigation .Aids Branch. Win- 
ick also pointed out that carrier 
catapult launching subjects avionics 
equipment to a hieli-G shock whicli 
may last 2Vi seconcE. 

Despite these specialized require- 
ments. J. C. McEitny. assistant head of 
research and development for Collins 
Radio, sees "little fimdamcntal differ- 
ence in design requirements bctsvcfu 
airline and milit-.iiy" avionics cqui^ 
ment. Bendix Radio’s George Chiitcli 
noted that the design of avionics equiir- 
ment "is a scries of compromises.’’ 
Buying to Specifications 

Some observers suspect that at least 
a portion of the unreliability problems 
now encountered in military avionics 
equi|)mcnt is attributable to the mili- 
birv practice of "procurement by spe- 
cifiMtion,’’ instead of making more use 
of the competitive forces which gm-em 
commercial buying. 

Considering the fact that the mili- 
larv spends an average of twice the 
initial equipment cost every year in 
maintenance, and the fact that it is 


difficult to put equipment reliability 
into specification form, these observers 
believe that present procurement prac- 
tices may be ‘■penny wise and pound 

.Although there arc some recent in- 
dications that military buying practices 
are moving in the direction of commer- 
cial procedures, the safeguards which 
Congress insists upon for milihary pro- 
curement make it appear doubtful that 
the pendulum can swing all the vvay, 
To Lowest Qualified Bidder 

AA'hen a new military device or 
equipment has been developed, the 
initial procurement nonnally goes to 
the firm which made the development. 
Subsequent procurements are then 
made on a competitive bid basis, with 
the lowest qualified bidder getting the 
job. Although a finn's past peifonn- 
ance on a nutnber of contracts for a 
variety of avionic equipment is weighed 
in determining whether the cimipanv 
is "qualified,'’ only the original devel- 
oper has had any production c.xpcriencc 
vvitli the specific item under ptricurc- 

If the second prociuemcat goes to a 


new contractor, frequently this com- 
pany goes tliroiigh the same "learning 
pains" as the original producer. Some- 
times, but not always, the same troubles 
vvliich plagued the original equipment, 
or entirely new ones, crop up in the 
second procurement equipment. The 
reason is that there is a lot of produc- 
tion know-how that can not be put on 
blueprints or into specifications. 

If there is a third procuicment and 
it goes to a new supplier, tlie whole 
cycle may be repeated. The dollars 
which the Govenunent saves in initial 
equipment costs may be more than dis- 
sipated in increased field maintenance 

llowcvct, such is not always the case. 
Sometimes a new supplier makes sig- 
nificant improvements and refinements 
over the original c(|uipraent. 

Airlines Buy Differently 

Competition and commercial buying 
practices are an important factor l>c- 
iiind the greater reliability of airline 
avionics equipment, William Carnes of 
Aeronautical Radio, Inc., told the Balti- 
more svniposiiim. 

l''or example, if Comijany “X” gets 



How's the Weather at 80,000 Ft.? 

■niat’s wliat the Signal Coii» hopes to find out bv laiiiicliing this rapid riser ballmm from Ft. Monmouth, N. J. "F.xptess” balloon is 
said to climb twice as fast as vtandaid spheres. Under the balloon is a paiaeluile. attached h> it is a radiosonde which flashes weather 
data to rawiu (radio wind finder) receivers at left. Chute htings radiosonde U) i-artb after biilloon bursts at 7().l>IIO-8().OflO ft. 
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“Piasecki offers 
an exciting chaiienge... 
An unusuai opportunity in 
a new fleid of aviation.” 


"They have superb facilities, plus an engineering staff of the highest 
caliber," he continued, "and their future is tied into long-range military 
and commercial aircraft research programs. Also, the ideal suburban 
Philadelphia living sold me on Piasecki.” 

These arc just some of the many benefits you’ll find as a member of 
Piasecki’s engineering staff. Great things are happening in helicopter 
development . , , big things— enough to warrant a steady growth to those 
who look to the future. There is stability and advancement in this excit- 
ing, challenging new field of aviation. 

Investigate these job categories. There may be a place for you in the 
rapidly-expanding, fast-growing Piasecki organization. 

DESIGN • POWEB PIANT INSTAltATION • AESOOyNAMICS • INSTBU- 
MENTATION • TESTING (fUGHT AND STBUCTUBEl • EQUIPMENT 
VIBBATION • STRESS ANALYSIS • TRANSMISSIONS • AIRFRAMES 
Send your resume today to Frank Coe, Employment Manager 


l*mST IN TANDEM TRANSPORT HELICOPTERS 



an airline order for a new type navigs- 
tion receiver, it knows that repeat or- 
ders from that airline operator, and 
orders from other airlines, depend in 
large iiieasutc upon the reputation 
(both performance and reliability) 
whicli the equipment racks up. 

If the set proses f-strcinely depend- 
able. Company "X” can be preth' cer- 
tain of getting subsequent orders, 
without fear that an "unknown" in the 
field might come with a slightly lower 
price and snag the business. 

This docs not mean that the airlines 
arc not interested in cost. However, 
thev recognize that maintenance costs 
quicklv exceed the original equipment 

W'hilc it is difficult quantitatively 
to measure or define these intangibles, 
an airline operation is small and close- 
knit enougli to enable its engineering 
department and purchasing agent to 
factor such important considerations 
into their buying decisions. 

Step in Right Direction 

The recenth- announced policy of 
US.AK's Air Nlatcricl Command to 
penalize contractors for poor perform- 
ance and late delisery (AW Sept. 19. 
p. 12) was called "a foundation stone 
in any sound business transaction and 
one which the airlines consider in buy- 
ing equipment." by Collins Radio’s 
McKlroy. Collins is a major supplier of 
both civil and military avionics. 

"We believe." McElroy said, "that 
industry can and should do more in 
the role of supplying the militan- with 
equipment based on the same rules 
and procedures that control normal 
business transactions. Industrs- .should 
be gisen the opportunity and actively 
encouraged to des'clop equipment to 
satisfv militars- requirements, using its 
own 'financial resources and to specs 
determined largely by industrs-." 

In announcing the new AMC policy. 
Maj. Gen. D.ivid II. Baker, Director 
of Procurement and Production, said; 
“In negotiations we will look carefully 
for indications that contractors arc 
willing to accept nonnal business risk 
and fuller responsibility for products 
developed and produced," 

Give Industry Free Hand 

Where evidence exists that industry 
is willing to dcsclop equipment on its 
own to meet military needs. McElroy 
called on the military to "refrain from 
initiating competitive programs." Mc- 
Ehoy also called for “a ju.st means of 
presiding industry with compensation 
for proprietary items." If such a plan is 
established and adhered to there would 
be no sole-source prncurenient prob- 
lems, McElroy said. 

Tlic militaiy “must find ways of 
informing industry's tlhnkcrs and doers 
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Against Heat . . 

America’s 
Air 

Fleet! 



Up ; : : up they go into the stratosphere — the jet 
planes of the Air Force! And on many of these 
planes Harrison oil coolers arc the "cool” co-pilots 
: . . keeping engine temperatures at exactly 
the right levels for peak performance! What’s more, 
Harrison oil coolers are designed to save 
space and weight . . . vital factors in high-altitude, 
high-speed flying. With its unexcelled research 
facilities, Harrison is constantly on the alert 

,v ways to make aircraft heat exchangers 
lighter, more dependable, more durable! If you have a 
cooling problem, look to Harrison for the answer! 
HAMI50N RRPIAroll DIVISION, SENERAl MOTORS CORP., lOCKPORT, H. Y. 


HAI^RlSON 





Here’s a NEW concept in airborne switches — 

Small . . . completely sealed . . . cylindrical switch 
for landing gears, flaps and other 




exposed locations 


♦ This MICRO SWITCH "EN” Switch has greater ver- 
satility than switches many times its size and weight. 

It is one of a new family of micro switch environ- 
ment-proof switches which offers aircraft designers 
unusual flexibility in switcheswhose elements are com- 
pletely sealed from effects of atmospheric changes. 

The “1EN1.6” shown here is composed of two 
single-pole, double-throw switching units completely 
sealed in a housing filled with inert gas under pres- 
sure. Six 20-gauge MIL-W-S0S6 leads, six feet long, are 
supplied, one from each terminal. These project at a 
90-degree angle from the base of the switch. They may 
be run in any direction by rotating the switch. 

These switches are designed for bracket type or 
through-hole mounting. The plunger operates through 
a H threaded bushing one inch in length. 

For complete information on the new “ E N ” switch- 
es, types of rotary actuators and circuitry develop- 
ments, contact MICRO SWITCH Engineering Service at 
your nearest branch office. Let them show you the 
complete MICRO switch line of environment-proof and 
hermetically sealed switches for severe airborne serv- 
ice. You will find that it pays to bring your switch 
problem to micro switch first. * compUia li 


sw/rchas for pirerpft 


_,V-0 

MICRO SWITCH 

A DIVISIOH OF MIKNEAPOLIS-HONEYWEll REGULATOR COMPANY - 

I i«cwo.u»dt.rsw9i7.0w;9 • FREEPORT, IUINOI9 



of their future McElroy 

said. Security barriers should not de- 
prive tlie military of industry’s tccluii- 
cal brain power. Recent moves in tliis 
direction by the Ait Research & De- 
velopment Command (AW' Oct. 17, p- 
12) were called ”a very cnciHuaging 
step.” by McElroy. 

"Economic necessity may finally 
orient the majority of divergent views 
to the point wlierc little difference will 
exist in tomorrow’s avionics equipment. 
be it for Army, Navy, Air Force or air- 
lines,” McElroy concludcd- 

Avionic Firms Expand 

Collins Radio Co., Cedar Rapids, 
low'd, has aetjuired 100% ownership of 
Communication Accessories Co., flick- 
man Mills, Mo., maker of transformers, 
niagnctic amplifiers, nnd audio band- 
pass filters. The new subsidiary will 
continue to operate as an independent 
unit under E. J. King, Jr., founder and 
president. 

Other recent expansions within the 
avionics industry include: 

■ Litton Industries’ Power Tube Divi- 
sion. San Carlos, Calif., will soon begin 
construction of a new 40,000 sq. ft. 
building, increasing the division’s racili- 
ties to 100,000 sq. ft- 
• Tlie Ramo- Wooldridge Corp., Los 
Angeles, has acquired 41 acres of land 
in the International Airport district, ap- 
proximately li miles from tlic firm’s 
present site. Company intends cven- 


tuallv- to transfer ib research activities 
to the new location. 

• Weber Aircraft Corp., Burlxmk, 
Calif., has established a new electronics 
division, under James II. Dovle, with 
John T. Revis as chief sales engineer. 

• Fenske, Fcdrick, & Miller, Inc., Los 
Angeles, is name of new company 
formed to des’clop and manufacture 
avionic equipment for aircraft and mis- 
siles. Donald M. Fenske is president, 
Robert N. Miller is vice president, and 
Jack R. l’’edrick is secretary-treasurer. 
Company occupies a 12,000 sq. ft. plant 
at 12820 Panama St. 

• Electrical Testing Laboratories, New 
York City, has addM a nesv 5,000 sq. ft. 
electronics lab to permit testing and 
engineering investigations into the 
microwave regions. Company now can 
conduct tests on microwave systems and 
components, as well as transistors nnd 
consentional components and radio re- 
ceivers and transmitters, to private or 
gorernment specs. Company address; 
2 East End Ave. 

• Coming Glass Works, Bradford, Pa., 
has announced plans to enlarge its facili- 
ties for manufacturing glass electronic 
components, including eventual installa- 
tion of automatic resistor and capacitor 
production equipment. 

• Raytlieon Manufacturing Co., has 
opened its new 225,000 so. ft. elec- 
tronics lab at Wayland, Mass. New 
lab will house approximately 1,200 em- 
ployes, consolidating activities carried 
out in seven separate locations. 
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new Boeing jet tanker 
to stretch America’s Air Arm 
with mid-air refueling 


Almost daily, continuous flights halfway around the 
World are being made because huge KC-97 tankers meet 
bombers for refueling in mid-air. 'Ibnkers like the Boeing 
KC-135 will bring "targets” on faraway Continents 
within striking distance. The new Boeing KC-135 will 
haul extra large cargoes because added strength with 
less weight is possible with metal honeycomb 
construction. Kawneer is helping build more planes 
like the KC-135 faster because of excellent metal 
bonding facilities to produce any kind of honeycomb 
assembly. Our experience in metal bonding honeycomb 
will be helpful to you in designing new applications of 
this material. This is another example of how 
you can benefit by Kawneer’s integrated 
engineering and manxifacturing service. 
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Between the Wheels 

Twenty percent of flic weight has to 
he left on the wheels .is a minimum for 
dviianiic stability, enabling the aircraft 
to respond satisf.ictorih to nose wiiccl 
steering. Each pad is designed as a 
small beam, witn shnrt-hfe. easily re- 
placeable. synthetic rubber soles. \ 
mean braking cocfFiciciif of n.s5 has 
been aebicsed- 

Priinaiy adsantage of the .system is 
the structural one of dispensing with 
the disks needed to form a beat sink in 
tlic brake system of )Ct homlx;rs. Their $kio retraCTED-N'icw of bogie beam with one wheel |)aii rcniovcd to simw skid, 
weight can amount to sesetal Inmdtcd 
pounds. Oowts claims a I'T reduc- 
tion in aircraft sfnichiral weigtit is 
aetiieved. Taking the ss eiglit of a bogie 
undercarriage at about 4% of the air- 
craft structural weight this implies that 
Dowty lias reduced the weight of the 
bomber's undercarriage itself bv as much 
as 25%. 

Other adsanfages of the system: re- 
diiction of tire wear, as wheels arc rc- 
lies'cd of braking torque; improsed brak- 
ing on wet and icy surfaces due to scour- 
ing action of the specially profiled rub- 
ber soles. 


Skid Design 


'I'hc piston of the skid jack is fi\cd 
to tlic axle beam within wliich the 
cvlinder telescopes. In this was the jack 
is used as the sole’s drag strut, the only 
other conncction.s being the torque link- 
age at the toe to transfer the reaction of 
the normal and diSereiitial braking 


the metals fried got too hot and dc- 
iclii)xd low friction coefficients. They 
also introduced an clement of unsprung 
weight and tended to damage the rini- 
was-- Heating of the concrete bowewer 
prosed insignificant. 

Most non-mctallic materials tried 
had insufficient life or strength. Only a 
s|jecial ss nthetic rubber showed up with 
the nccessars low coefficient of heat con- 
ductivits-. high coefficient of friction, 
hard enough to resist tearing and set 
flexible enough to gisc to surface de- 
fects. 'The specification of the syn- 
thetic rubber could also be closely 
controlled. Wire reinforcing could not 
be ii.scd, as this c.msed 'iitcmal oserheat- 
iiig of the pid. I'hc dcs'clopmcnt, in- 
cidcntalh-. was carried out in suitable 
converted sports ears. 

The sole is made up of three rubber 


Expendable Skid Brakes Lighten 
Vulcan Bomber Undercarriage 


London— Cons eutional ssbe’cl braking 
on one of Britain’s .Vsro \’ule.iii \' 
bombers iias been repl.iccd by the use 
of tsvci retractable skids lined with cx- 
|K'ndable soles whicli operate on the 

This re-soUitionars' braking ssstem 
ss-as dcscloped bs- Dossfs Equipment 
Ltd., of Cheltenham, sshich made the 
liquid sprung gear on the \'ii!can- 

Thc skids arc iioused hetweeu the tan- 
dem wheel pairs on each leg. and ssiieii 
retracted lie flush with the axle beams. 
When braking, both pads are hydrau- 
lically lowered onto the runway and 
jacked to take up to S0'"4 of the scrtical 
reaction for the maximum braking con- 
dition. This weight distribution be- 
tween wheels and pad is aiitom.sticallv 
maintained during a landing bv a sens- 
ing element o|)ctatlng on the displace- 
ment of the olen. 


•kt the lieei is a retraction jack. So 
that aO'4 of the aircraft weight will not 
he tarried on two "rigid’’ columns of 
oil. u pneumatic capsule is incorporated 
in the tslindcr. .k long stroke jack is 
needed to conipeiisate tor tire deflection 
and wear of the pad. 

Operation is by foot motors and elec- 
fro-h\drauhc sahes. Full brake can be 
selected in the ait and is then ap|)1led 
aiitninaticallv as .soon as spinning up is 
completed. 

Pad Design 

Most of the development centeted on 
the choice of material for the pid. .\11 




ENGINEERS NEEI 
ON NEW 
GRUMMAI' 


NAVY 


Fi^hfets 


Grumman, one of the most 
stable aircraft companies in the 



Grumman, your home will 
be Long Island, the playground 
of New York. If you are an 
experienced aircraft engineer, or 

send your resume to Engineering 
Personnel Dept- Interviews at 
Employment Office. 

NEEDED NOW: 

Wing and Fuselage Designers 
Hydraulic Engineers 
Stress Analysts 
Flight Test Engineers 
AerodynamiCists 
Thermodynamicists 
Vibration and Flutter 




pad* which arc chemically bondctl lo 
backing plates. Ibcse arc located in the 
foot by tenon slots and secured «ith 
quick release attachments at the toe. 
Herringbone grooves in the pads ensure 
that abraded material or surface svatcr 
escape b\’ the quickest route and do not 
act as lubricant across the Icngtii of the 
foot. Encrg)- absorbed by tfie pad is 


proportional to the rubber abraded and 
it appears that each sole has a life of 
several landings. 

Long-Life Battery 
Adopted for S-59 

The Yardiify Sil' crcel aircraft battery 
lias been adopted as original equipment 
on the ne«' Sikorsky S-S9 gas-tiirbinc- 
pou’crcd helicopter, according to Yarcl- 
nc' Electric Corp-. New York. 

The battery wa.s chosen after a series 
of rigid competitive tests and evalua- 
tions. tlic company says, in uhith the 
Silserccl unit’s light weight and long- 
life tipped the scales. 

The ^'ardnty battery chosen for the 
S-59 neighs 26 lb., compared with SO 
lb. for a conventioual-hpc lead-acid air- 
craft battery. According to Yardncy, the 
lead-acid units had a capacity of 3-1 
amp.-hr., a life of about three dass. and 
were able to start the turbine only nine 
times before failure. 

llic Sih crcel unit has been in serx icc 
in the XH-39, military version of the 
S-59. under identical conditions for 
mote than 18 months without any 
maintenance nr sers icing and has given 
more than 300 starts withont a failure. 

It is rated at 40 amp.-hr. and has a 
nominal capacity of 24 \olts. 



Pitot'S for B-52 Thrust Measurement 
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A*ro Cornmandar • AT-7 • AT-10 ♦ AT-lt • C-43 • C-4S « Bonanza • Twin Bonanza • T»34 
Air Cobra • King Cobra • H>13 (Halieeptar) • Flying Fortrasc • Super Forfrtts • C-97 
Cessna 140 • Cessna 170 • Cassna 180 • Cessna 190 • Cessna 19S • Cessna 305 


Cessna 310 • B-24 • B-32 • B-36 • C-81 • C-87 • L-S > Catalina • PB2Y • T-39A 



Reads like a roll call of American aviation, 
doesn’t it? From small single-seaters to giant 
bombers and ponderous blimps, all have one 
thing in common — L ord bonded-rubber engine 
mountings to isolate power plant vibrations. 

This roll call indicates the past and present use of 
Lord engine mountings. As new milestones in 
aircraft propulsion arc attained— in turboprop, 
jet and redprocating—LORD will continue 
to prove ils ability to produce new mountings 
with greater control over propeller disturb- 
ance and engine vibration. They will 
assure less flight fatigue, greater pa.'.senger 
comfoTt and protection to aircraft structure. 
Look to Lord for the best in vibration control. 


LORD MANUFACTURING COMPANY • ERIE, PENNSYLVANIA 
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DOOR LOCK 

INDICATOR 

SWITCH 


Hermetically > Sealed Limit Switch 

Chosen for Dependability in Any Environment 


NEW AVIATION PRODUCTS 



Single-Point Fueler-Tester 

Aircraft fueling system can test sinelc- 
[joiiit fuel manifold systems at low 
pressure and flow rates without danger. 
If the system clieeks out satisfactorily, 
the unit can be switched o\or to fuel- 
ing at normal rates and pressures. 

Fucl-A-Plane, built for Lockheed Air- 
craft Corp. and Lockheed Air I'cnninal. 
has a filter, air eliminator, drippage and 
expansion pressure relief receptacle, fuel 
flow meter and static bonding cable reel. 
Diesel posverpliint uses an air .starter to 
lessen fire liazard. 

Harman Erjnipnient Co., J605 E. 
Olvmpic Blvd., Los Angeles 23, Calif. 


Air Pump Rated for 1,000 Hr. 

Model RR-10900-15 two-stage piston- 
type ait pump is rated for 1,000 hr. 
scrsice life and 300 hr. continuous op- 
eration at 60.000 ft. Rated capacity is 
575 cubic inches per niinutc (0.0023 
Ib./min.) free air dclic'cry at 52 in- Hg 
absolute inlet pressure. hirst stage 
pump’s displacement is 2.165 cu. in. 
per stroke and the second stage pump’s 
is 0.685 cu. in. per stroke. Crankshaft 
operates at 2,700 rpm. 

Each of the reciprocating pumps has 



an oil-ftcc carbon-graplritc composition 
slecse shrunk into its steel cylinder. 
The steel piston maintains a close-tun- 
ning fit on the sclf-lubrieating cylinder 
slces e and seals against leakage witirout 
use of piston rings. Motor rating is 
1 lip- at 3,-100 rpm., 208 v. a.c., three- 


phase, 400 cps., 2.3 amp., continuous 
diitv. 

Leat-Roinec Disisiou, Lear, Inc., Ely- 
ria, Ohio. 



Power Turbine for Missiles 


Auxiliary power unit can be used 
with either solid or liquid propellants 
to deliver 650 watts for operation of 
missile guidance and control systems. 
If needed, the unit can be up-rated 
to 1,600 watts. Weight is 29 lb.; di- 
mensions arc 13x10x7 in. 

Propclliints generate gis directed 
against a turbine wheel mounted on 
the same shaft as an induction gen- 



FEDERAL AIRCRAFT WORKS 

3456 North Washington Ave, ■ Minneapolis 12, Minnesota 


YOU CANNOT AFFORD TO OWN 
AN AIRPLANE AND NOT HAVE IT 
AVAILABLE THE YEAR AROUND. 
Under snowbound conditions, air- 
planes equipped with Federal 
Skis and LDR Plastic non-stick 
and non-freeze bottoms will 
operating when other forms 
surface transportation axe stalled. 
Federal Ski-equipped Aircraft fly 
to and from places where other 
mediums of transportation do 
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OPERATIONS ENGINEERS 


The Operations Engineering 
organization in the Military Relations 
Department at the Fairchild Aircraft 
Division offers opportunities for graduate 
engineers capable of performing aircraft 
utilization analyses. 


These assignments will require knowledge 
of, and familiariiy with: 


Airworthiness Requirements 
Performance Analysis 
Power Plant Specifications 
Route and Mission Determination 


The opportunities and salaries associated with the 
new positions are in keeping with the responsibilities 
of this work. Employee benefits in the form of group 
insurance, individual and family coverage for 
hospitalization, retirement plan, sick leave, etc., ate 
also provided. 

Send complete resume of education and expe- 
rience, together with salary requirements to: 
EMPLOYMENT MANAGER 


^FAIRCHILD 


80S PENNSYLVANIA AVENUE, HAGERSTOWN, MD. 


ALL REPLIES WILL BE HELD IN STRICT CONFIDENCE. 


cr.itot rotating at about 24.000 rj>m. 
An output shaft turned by a pinion 
gear svstcni can operate the missile's 
controls nieclianically or turn a pump 
for hydraulic power up to 2.^ lip. 

AiResearch Manufacturing Dirision, 
Garrett Corp., Los Angeles, Calif. 



Follow-up Servo Valve 


Model CO-5 scr\'o control \-ah-c is 
designed for follow-up positioning sys- 
tems where meclianic-a! input signals 
arc obtained from cams or linkagcs- 

Ihc unit features rcctaiigukr internal 
|)rirts for linear flow at constant pressure 
drop, precision lap cliaractcristies for 
positional accuracy, and hardened and 
lapped slees'C and spool construction. 
All hydraulic connects arc at the top 
of the \alvc to pennit multiple installa- 
tions of c-ains or linkages in a minimum 

Vahe flow versus displacement char- 
acteristics arc stated to be easily modi- 
fied to suit individual power and sta- 
bility needs. 

Hydraulic Controls Co., 87 Terrace 
St., Roxbury 20, Mass. 



Caster Control for Nosewheels 


All control elements are packaged in 
one housing in new scries of rotarv in- 
put, constimt-gain steering valves for 
use on aircraft nosewheels. Valves can 
be inounted on the uliccl strut, with 
rofars' motion of tlic strut providing 
follow.up as the uhcel is steered. This 
simplifies nicchanic-al linkage. Unit 
provides static and dynamic steering. 

Noscwlicel ran raster freely while 
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YOUR Ho. 1 SOllROi: 
R)R COMPLIiTi: 

BiiLLOws assi:moui:s 

AHI) Dl'iVICES 


FULTON SYLPHON 


Bi:i.L()WS 

hi:adquarters, 

U.S.A. 


You gain three important advantages when you 
consult Fulton Sylphon, ori^nators of the metal 
bellows— I. Over 50 years experience in bellows 
engineering is focused on your problem; t. Modem 
production facilities geared to good service; S. Cost 
saving opport, unities through the design and productii 
of complete bellows assemblies. 









tlie plane is not being steered, witlim 
a narrow deidhand at neutral. This can 
be limited to about plus or minus 
one-halt degree. Lmv actuating force 
and inherent anti-shimmy characteristics 
arc also reported. 

Vickers, Ine„ 1400 Oakinan Blv-d„ 
Ilctroit 32. Mieh. 



Intefral Motor on Switch 


Small rotary sampling switches have 
integral d.c. drive motor for airborne 
and general instrumentation applica- 
tions. Phasing betsveen poles can be 
manually adjusted while the switches 
are operating. 

Units are available with one to four 
poles containing 24. 30 or 32 shorting 
(12. 15 and Ifi non-shorting) contacts 
per pole. Motor voltages or 6, 12. or 
27.5 d.c. at sampling speeds of 0.1 to 
10 rps. ate available. 

Applied Science Corp.. Princeton, 
N, J, 


ALSO ON THE MARKET 


Aircraft fuel tank filler cap. Model KC- 
3500, weighs 0.43 lb. Lever action auto- 
matically rclicscs pressures in the tank 
before it is unlocked. A 55-deg. turn 
removes the cap. Unit meets MII.-C- 
7244B (.SSO.-Gabb Special Products 
Division. K. Horton &- Son Co., 
M’indsor Locks, Conn. 

Mobaloy All is a modified phenolic low- 
pressure laminating pre-preg that is hard 
and dense, hasing a specific gravity of 
1.9 to 2. Material can also be made 
.soft and tacky. Barcol hardness is user 
70.-Mobilc Plasties Division. Carlisle 
Corp., P. O. Box 72, Telegraph Rd„ 
Mobile, Ala. 

Cemented oxide tool material requites 
no coolant and shoss s good pcrfonnancc 
at speeds of 1.000 sfptti. and os-er, the 
maker says. M’ear resi.stancc is said to 
indicate a tool life of 25 to 1 os'Cr car- 
bides. For finishing Cuts, the material 
is .said to reduce time materially, taking 
up sshcrc carbides leave off. The new 
material is asaiiable on a limited basis.— 


AVIATION 


ei_ 19, 19SS 


Carboloy Deixirtment, Cencral Klectric 
Co., Detmit. Mich- 

Leak]>toof fittiug for use ssith Aeroquip 
No. 666 Teflon hose features high- 
degree of resistaiiee to temperature from 
— Too F to -1-500 F. -\sailable in all 
sizes and pressure ranges, item is fabri- 
cated in steel, stainless steel and alumi. 
nuni.-.\eroquip Corp.. faekson, Mich. 

Light aiielior and gang-eliaiinel locknuts 
in stainless steel, for use in temperatures 
to 800K and where anti-niagnetic re- 
qiuteinents exist in aircraft missiles and 
electronic equipment, arc desiguatexl 
•0LH.\401 and 70LI1C41 serics. 

eights are said to be 16'f to 63'f less 
than the maker’s earlier designs,— Elastic 
Stop Xiit Corp., of .\merie-.i, 2530 
\'auxhall Rd.. Union, N. J. 

Norcico MG160-D X-ray unit for air- 
iraft equipment inspection has 120-dcg. 
aperture and eccentric placement of 
tiibciiead in a' cylindrical vessel, |x:nnit- 
ting two radiograplis to eoier the entire 
tircumfcrcnce of subject. X-ray tiilie- 
licad also contains the high-tension gen- 
erator and u'ciglis only 143 lb.— Re.se-.irdi 
& Controls Instruments Division. North 
Ametit-an Philips Co.. Inc., 750 S. l-'iil- 
tnii .Avc„ \lt. N'ernon. N. Y. 

Altitude test chamber .simulates pres- 
Miic conditions to 550,000 ft. for tu- 
1 ironmciital cheeking of missile compo- 
nents. Model 5500 Inno-Cluiriiher has 
\'orkiii| area of 18-in, inside diameter 
bs' 50 in. deep. .5 coolant inav be cir- 
uiliited to a .shelf in the unit to eoiidnet 
heat from the subject midcr test.- Hud- 
son Bav Division. Labline, Inc.. 3070 
W. Grand ,\vc., Chicago 22. 111. 

Tnick filters for fuming nitric acid fea- 
tures CPS-150 woven Teflon cloth ele- 
ment in stainless steel pressure housings. 
Slot-h-ke pjre of CPS-1 50 is 300 microns 
hniE bv 1 50 initTons « ide. < )tber grades 
ate asaiiable with 40 and 25-iniercm 
pores.-Porous Plastic I'ilter Co.. Inc., 
30 Sea Cliff Ase., Glen Cove. N. Y. 

I’neiimatic rubber gaskets to de-.iden 
noise from jet engine test ceils can be 
fitted to doors with rcetangiilar. roimded 
coniers and circular openings. Normal 
(iperafing pressure is 311 Ib./sq. in. 
\’alvcs are on the gasket's flat flange 
surface.— Continental Rubber \Vorks. 
1943 I.ibetfv St„ Erie 6. Pa. 

Snowplow has moldboard that e.in he 
angled left or right ta|3idly while unit 
is in motion. lOesignetl to oix'rate at 
op to 35 mpli., Desnower has been 
tested by Corps of Engineers, lee- 
‘cr.ipe blade is also as'ailable.— Rout 
Spring Scraper Co,. 529 \5’. North St.. 
Kalama/.oo. Mich. 
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Lockheed diversification 

In action... 

Alright: engineers and scientists work on some 
of the 46 major projects in progress at Lockheed 



Electronics Spcci&Usis 
Fire Control and Guidance 
Specialists 

Aerodynamics Engineers 
Physicists 



Structural Engineering openings 
Research Specialists 
Structures Engineers 
Stress Analysts 
Weight Engineers 


Why Lockheed offers Engineers better careers 


There are three main reasons: 

1 . More opportunity for promotion 

because there are more supervisory positions to 
be Ailed with 46 major projects underway, 
including 13 models of aircraft on assembly lines. 

2 . More career security 

because Lockheed activities cover virtually the 
entire spectrum of aeronautical endeavor, 

3 . Life in Southern California 
Scenic beauty, unmatched climate, wide 
recreational opportunities enhance life in 
the San Fernando Valley. 

To Engineers who lack aircraft experience 

Aircraft experience is not necessary to join Lockheed. 

It’s your engineering training and experience that count, 

Lockheed trains you for aircraft engineering— at full pay. 


Coupon below is for your convenience in requesting 
application form and more information on how 
Lockheed’s expanding program can advance your career. 


E. W, Dcs Lauriers, Dept. C-3-12 

LOCKHEED AIRCIUPT COXPOlUTION 
CALIFORNIA DIVISION • BURBANK, CALIFORNIA 

Please send me a brochure describing life and work 
at Lockheed and an application form. 









Design positions are open 
at all levels in controls, 
elccirical. hydraulics, 
mechanical, power plani and 
structures fields. 


Math. Engineers 
Math. Specialists 
Math. Analysis 



Flight Test Engineers 
Flight Test Analysis 
Insirumemalion Engineers 
Electrical Research Engineers 





Aerodynamics Engineers 
Aerodynamicisls 
Dynamics Engineers 
Wind Tunnel Test Engineers 


LOCKHEED 

California Division 


AIRCRAFT CORPORATION 


what helps a 

scientist grow? 


Here are four factors given by 
distinguished Avco scientists. They reflect 
both the thinking and opportunity 
at Avco Advanced Development Division. 


“Top-level associates" 

says Dr. Arthur KantrowiU, 
noti ii niitliorily in giis dynam- 
ics, iiK-mbfr of Avco .\d- 
vunui'd Dt'S clopjiu'nt, and 
professor, Cornell Unis'ersilv. 

'A tclenllsl's e0iTticeiiess tie- 
ficnils on mcniitl sfinmlathm 
provided hij able associates. 
It's ImpnrIanI at all levels 
and it is csscnlial to a young 
scientist." 


‘Toclittical sophiFlivalioti” 

says Dr, E. It. Pioro. former 
chief Seienlist and Uejnilv 
Chief of the Otilee of Xa\:il 
ItesiMreli, iimv A\eo V.P. and 
Chairman of its Committee on 
Advaiiertl llese.ireh. 

"The more advanced, more 
chtdiciiging, the more teclini- 
lallij soiibMIcaled bis ivork — 
the heller a luleiilcil *cifii//s( 


I “Analmospheroofinquiry” 
I savs Eaton H. DraixT. mited 
I nnelearweaimnssyslemsespert 
j and Engineerint: M.mager of 

I A\eo Adsanted Derelnpment 

I Dixision. 

I "Provide a cltmolc iihich cn- 
I nnurager « hcallliij i/iicslionin^ 
I of the Jmnitn. «s well us the 
I nnknnu.ni, and a scientist to rn- 
I ginerr will perfonn at bis peak 
I ... and even beyond." 


“Freedom from routine” 

says Dr. Mae C. AtUnts, noted 
aerodvnamieis r, anllinr of 
papers on aerodyiianiies and 
gas dvnainit'S. and Direrlor of 
the A\eo Ilcseareh Lalaiiatorv, 
"A sclenlisi is most vflevliee 
lelo'ii be Is free io direct his 
full energy iigohtsi rnnjtir 
problems. Adeynufc tcehnieul 
assislunce releases him from 
iinie-eunswiUnn runline." 



Helping taJentc'd .scienti.sts and cngini-ers— at all levels— become 
more effective is the best way we, at .Avco Advanced Development, 
knots' of helping our own growth. For tliat reiiscin, \vc offer tliem 
a.ssignmcnts worthy of their altilities, stimulating associates, :md 
the fullest teclmical .supjH'rt possiiile. .Add to these factor.s the imtrjne 
combiniiHon of sinall-compiiny fle\il>ility and large-company 
stability'— and you have an environment ideally .suited to growth. 

For ontstiinding men. Aveo’s long-range expitnsion— in missiles 
and in all the pliysical .sciences— offers miprecedented opportunity. 
Write Dr. E. H. Piorc, Vice-President in Charge of Research, 
Kixim 409, A\ co Advanced Development Division, 
Stratford, Conn., or Plioiie Dridgeport, Conn., DRexel 8-0431. 


WANTED: 

Leaders in the exploitiitlun of nesv areas of Sefenre 
Physical Scientists 

Advanced degree preferred — in Phvsics • 
Ai'rodyiiamles • Elcelmnle-s ■ Metallurgy • 
Phy sical Chemistry • Mallicmalles 

Engineers 

Electronic • Mcvhmikal • 

Acnuianticai • Chemical 


I avco I advanced development division 

avco defense and industrial products 


o Monuluclufing Corpa Avco Advonced Develap'nent/ Crosloy, lyroming which 


BURBANK CALIFORNIA 



EMPLOYMENT OPPORTUNITIES 



DEVELOPMENT CENTER. 


Poce yoor professional growth with 
the stabilized future.. .the prog* 
ress of AERONAUTICAL RE* 
SEARCH AND DEVELOPMENT . 
. . .AERONAUTICAL, ELECTRI- 
CAL, MECHANICAL engineers, 
TECHNICAL SPECIALISTS . . . 


AM O, IMC.. 


wufiHOMf). rcNNessee 


ENGINEER . . 


IsiHi 

El;£rsr-' 

GENERAl^ELECTRIC 


ASSISTANT 
SERVICE MANAGER 

For Expansion Program 

at VICKERS INC. 

prefer man with brood experience 
in aircraft hydraulic maintenance, 


production, design or develop- 
ment to supervise the aircraft 



perience preferred, An aggressive 
approach to field service prob- 
lems and the initiotive to obtain 
solutions are requisites. Salary 
commensurate with responsibili- 
ties and performance. 

Forward resume with particulars 
of background to SECTION A: 

Salory Personnel Department 

VICKERS INCORPORATED 
1400 Oakmon Boulevard 
Detroit 32, Michigan 
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where but at RCA 

CAN AN ELECTRONICS ENGINEER 




' RADIO CORP.QBATION of AMERICA 

' 


ENGINEERING PRODUCTS DIVISION 
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EMPLOYMENT OPPORTUNITIES 


AT THE HEART 
OF AVIATION 



be recognized and appreciafed 


AERONCA MANUFACTURING CORP. 

HIGHLY DIVERSIFIED — One of the nation’s leading producers of 
aircraft components, both military and commercial, with strong 
primary design programs in weapons systems, guided missiles 
and electronics. 


RAPIDLY EXPANDING — The increasing scope of our activities 
not only creates new demands for technical skills, but insures 
employee stability and growth. 

WELL LOCATED — At the center of a robust industrial area, mid- 
way between Dayton and Cincinnati, in an ideal family com- 
munity with city advantages, the finest schools, parks and 
recreational facilities — a pleasant place to live. 

Would you like to join us? We urgently need capable 
Engineering personnel in the following categories: 


* Design Engineers 

• Structures Engineers 

• Liaison Engineers 

* Metallurgical Engineers 


* loftsmen & Chief loft Checker 

* Chief Checker * Tool Planners 
■ Process Specification Writers 

* Administrative Engineer 


Attractive compensation and retirement plan, hospitalization 
and insurance, and travel and moving expenses. 

Call 2-27SI or write Leon C. Wolfe, Chief Engineer 
Aerenea Manufacturing Corporation 
Middletown, Ohio 



ELECTRICAL AND 
MECHANICAL DESIGN 
OF 

RADAR, SONAR AND 
TELEMETERING 


located In Southern California, spe- 
cializes in sonar, airborne radar and 
telemetering (both airborne and in- 
dustrial). We have excellent positions 
open at all levels in these tields. The 
work is directly associated with our 
long range projects and you are as- 
sured of permanent, well-paid work in 
the very heart of Southern California. 

LET US SEND YOU COMPLETE INFOR- 
MATION. PLEASE FILL IN THE COUPON 
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OIAKI IHb ^ 

NEW YEAR M 

a 

FINE * fp 

NEW / 

CAREER I 




STRESS ANALYSTS 
STRUCTURAL DESIGNERS 
MECHANICAL DESIGNERS 
DESIGN CHECKERS 
HYDRAULIC AND FUEL 
SYSTEMS ENGINEERS 
MISSILE SYSTEMS 
ENGINEERS 
MECHANICAL 
DRAFTSMEN 

CXTCND YOUR RANGE WITH 


Flight 

Refueling I nc. 



0 


THE ELECTRONICS DIVISION 
OF 

GENERAL MOTORS 



PIONEERING 
OPPORTUNITIES 
in the following fields! 
e MISSILE GUIDANCE 
SYSTEMS 

a JET and TURBO PROP 
ENGINE CONTROLS 
a BOMBING 
NAVIGATIONAL 
COMPUTER SYSTEMS 
a AIRBORNE FIRE 
CONTROL 
a U.H.F. 

COMMUNICATIONS 



GENERAL MOTORS CORPORATION 

MILWAUKEE 2, WISCONSIN 


EMPLOYMENT OPPORTUNITIES 



KAMAN 

AIRCRAFT CORP. 


requires an 
experienced 

SR. AERODYNAMICIST 

FOR FIXED WING AIRCRAFT 

an Aeronautical Enginee 


. r 


THE K- 

BLOOMFIELD 


AIRCRAFT CORPORATION 

CONNECTICUT 


ENGINEER 

MISSILE & WEAPONS 
CONTROL SYSTEMS 
STUDIES 
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■“iiiiiE;: 

WANTED 

STRESS MALTSTS 

POSITIONS VACANT 












EMPLOYMENT OPPORTUNITIES 


BEL 


ROCKET ENGINEERS 


Tins is the opportnnity you liavo awniteil! 



g an<l cliHlIeiiging 
ory. 

ifvel design ami 
who are relatively 
e of major iinpor- 
loits opportunities 


: lo J. M. Hollj.lay 


Business flying growth creates need 
for Engineers at Cessna 



WRITE, f-'wsno Aircraft Company. Dept. AWP.27. fPichiln. 
Knn/na. Slate experience and cjiinlificaliona. 



Openings for: 

ENGINEERS: 

MECHANICAL 

ELECTRICAL 

AERODYNAMICISTS 

DYNAMICI5TS 

WEIGHTS 

SERVO 




FOR RATES OR INF0RMATI0\ 
About Classified Advertising 
Contact The McGraw- 
Hill Office Nearest you. 

ATLANTA, J OFTROfT, 2S 

wooZ?rri?w“- 

Err St" 

SUp*ri.H.7D0o’ 5^.10015,1 

HsS" 

Kiifii.... 


EMPLOYMENT OPPORTUNITIES 



AIRCRAFT ENGINEER 

B. S. degree with at least 10 years experience in aircraft 
structures and aircraft equipment installation, Must be 
thoroughly familiar with oircraft design practices to mili- 
tary specifications and be capable of taking on responsi- 
bility for guiding mechanical design of large systems. 

Raytheon's new Wayland Laboratory is devoted to the 
design and development of high quolity electronic equip- 
ment including complete oircraft weapons systems. This 
focility is located in the heart of a delightful rurol resi- 
dential area only 17 miles from the center of Boston, 


RAYTHEON MANUFACTURING COMPANY 

WAYLAND LABORATORY 

WAYLAND, MASSACHUSETTS 


Searchlight Section 


EQUIPMENT - USED or RESALE 









SEARCHLIGHT SECTION 

Twin Beech and Lodestar owners: 

Retractable Table— for fun or work 

insfo/Zs in 
limited space 



table for writing, eating 
entertainment? Obin Aviation’s 
ractable cable fits snugly against 
e of plane, opens up to handy 


Extends only 4 Vi” 
from wall when dosed • 
Weight is 12 lbs. 

Avor/obfe in only 1 0 days . . 


: revet you wish. Attractively fin- 
rd to harmonize with plane ince- 
Replaceable felt top inserts. 


THE OHIO 
AVIATION CO. 

Ooyton Municipal Airport, 
Vondalia, Ohio 



SPECIAL SERVICES 

ro THS 

AVIATION INDUSTRY 


Remmert- 

Werner 


DC3 

LODESTAR TWIN BEECH 


Luxuriously Converted A-26 

FOR SALE 

THE FAMOUS "BOMBSHELL" 


> 340 MPH 
' Carries 7 passengers 




ARTS & SUPPimS^ 


NAVCO 


I MINIATURE AIRCRAFT • ■ 

TEIEPHONE TYPE * HERMETICAUv" 

I SEALED ' SENSITROLS • STEPPING ■ 
SWITCHES • CUAROIAN • KURMAN • ” 


■ PRODUCTION OUANTITIES IN STOCK ' 


AIRPJ^NES WANTED 


EXECUTIVE OC-3. C-47 or HULL 

lARCE MANtlFACTUaiHG COMPANY 


California Airmotive Corp. 


"Opportunity” Advertising 
Think 

"SEARCHLIGHT" 

First 


AVIATION 


<, December 19, 1955 


_ R 1820 _^^ 

R2000 RT340 R985 

"‘"■.snssfs-- 

ENGINE WORKS 


iSgsigag 





ATLANTIC AVIATION CORP. 


S'"- 

Ining Giid * ' 

Steel Airfield Landing Mats 


RADAR 

DC-3— B-23 
Lodesfar — PV's 

inquiries Invited 
X-BAND C-BAND 

PAGE AIRWAYS, inc. 

Rochester Airport- Rochester, N. Y. 


Priced to Sell! 

RANGER PARTS 


UNUSED 

Warehouse Stock' 



COMMERCIAL 
AIRCRAFT PARTS CO. 

4101 CURTIS AVE-, BALTIMORE 26, MARYLAND 
Telephone: CURTIS 7-3300 


"Take a Heading for Reading" 
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WHO'S WHERE 



AERODYNAMICS 

Cruiie Control 

Flight Test Data Analysis 

AEROPHYSICS 

stability ond Control of Aircraft ond Missiles 
Analysis of Fire^ Control 


STRUCTURAL ENGINEERING 

Aerodynamics of Steady ond Non Steady Flow— 

Attractive openings also exist in other technical areas. 

As a division of General Dynamics Coeporation, CONVAIR occupies 

defense as well as commercial aviation. CONVAIR'S activities afford in. 
vicing career opportunities for engineers, physicists and scientists — oppor* 

At CONVAIR-FORT WORTH you work in ideal, eir-condilioned sur- 
roundings. A company.sponsored, in-plam program enables candidates to 
earn graduate degrees in Engineering. CONVAIR offers liberal travel al* 
lowance, paid vacations, excellent insurance and retirement programs. 


A 




For further details write M. L. TAYLOR 
CONVAIR Engineering Personnel Dept. A 
Fort Worth, Texas 


C O 


V A ■ R 


A DIVISIDN OF BENERAl 0TNAM1CS CORPORATION 

FORT WORTH, TEXAS 


I Continued troni page 9 ; 

E. Smith, formerly with Cessna Air- 
craft Co., has joined Field Engineering & 
Service Division, Aircraft Radio Cotp., 
Boonton, N. J.. IQ handle sales and engi- 
neering of militarv products. 

G. Rex Shields, aviation sales nuinagcr 
.\tclson Manufacturing Co., Division of 
U.S. Industries, Inc., Los Angeles, Calif., 
covering expanded line of aircraft items. 

Ronald Ellison. Bristol Aeroplane Co.. 
Ltd., test pilot, has joined the sales depart- 
ment of Bristol .Mrcraft. Ltd., a new sub- 

Richard R. Ptothero, sales engineering 
staff. U'ebcr Aircraft Corp.. Burbank, Calif! 

W. Jesse Haiber, Jr,, manager, General 
Electric Co., Syracuse, N. Y„ in charge of 
cathode ray tube manufacture; Brooks A. 
Kafka, sales manager, cathode ray tube sub- 
department. 

Lincoln Van Camp, general manager, 
Menasco Manufacturing Co., Burbank, Calif. 
Other appointments: Eison A. Scott, con- 
troller-assistant secretary: Elmer D. Blank, 
works manager; George B. Phillips, indus- 
trial relations manager; William R. Browne, 
production planning manager and M'altcr 

M. Kell, quality control manager. 

Dr- H. Guyford Stever. former USAF 
chief scientist, associate dean, School of En- 
gineering. NJassachuselts Institute of Tech- 

Vincent O'Connell, eastern district pas- 
senger sales manager, Air France. 

Zeke R. Smith, chief engineer-applica- 
tions. Potter Si Brumfield, Princeton, Ind. 

Dr. ^'ingate A. I.ambertsoii, assistant to 
the manager, research branch. Research Si 
Development Division, Carborundum Co.. 
Niagara Falls. N. Y. 

H. F- Penfold. general sales manager. 
Rust Industrial Co.. Inc., Manchester, 

N. H. 

Fred L. Roberts, advertising and pub- 
licity manager. Microcast Division, Anstcnal 
Laboratories, Inc.. N. Y. 

Alphonse |. Graffco. contract admiiiistra- 
lot. National Co., Inc.. Malden, Mass. 

C. L, Davis, planning manager. .Aeronau- 
tical Divi.sion, Minneapolis-Honeywell Reg- 
ulator Co., formerly deputy director of 
procurement and production. .Air Materiel 

' '’Br^g. Gem''w'iUiam R. Wendt, (USMC, 
ret.l, assistant to director of aoplicd phvsics 
laboraton', Johns Hopkins Universitv, Silver 
Springs. Md., ptcvioiisly head of air intelli- 
gence, office of Naval Intelligence. 

Norman J. Asher, former research engi- 
neer in Office of Naml Research, adminis- 
trator for research and preliminary design, 
Pie.secki Helicopter Corp.. Morion, Pa. 

William F. Amoldy has been transferred 
to Tosvnsend Co.’s Aircraft Sales DKision. 
technical Ibison, with headquarters In Santa 
Ana. Calif. 

Dr- A. M. Zarem, resigned as assistant 
director-manager. Southern California Divi- 
sion, Stanford Research Institute, to open a 
private consulting practice at 727 \\’. Sev- 
enth St.. Los .Angeles, Calif. 

Scott C. Whitney, director of regulatory 
proceedings. Frontier Airlines. 

Joseph W. Powers, assistant chief engi- 
neer, Cenisco, Inc.. Los Angeles, Calif. 
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1 . Improves internal engine cleanliness 

2. Minimizes sludge and oil inlet screen deposits 

3. Lowers rate of parts replacement due to wear 
Low pour>point for ease of starting even under 
severe winter temperatures 

Increases periods between engine overhauls 

F rom the gulf laboratories comes a new aircraft engine 
oil of proved superiority. New Gulf Aircraft Engine Oil 
has been extensively flight service tested in all types of air- 
cooled engines by private operators, executive fleets and 
airlines. 



AVIATION PRODUCTS 


These operators report cleaner oil inlet screens, remark- 
able freedom from piston ring and valve sticking and re- 
duced rockerbox coking. 

It all adds up to cleaner engines and less frequent engine 
overhauls. So the next time your plane is serviced — make 
it new Gulf Aircraft Engine Oil. 


Gulf Oil Corporation 
Gulf Refining Company 





The law of gravity doesn't always hold true. 

At TEMCO, for instance, skilled engineers 
move only in one direction — up! And there's always 
room at the top for men of talent and ambition. 

If you can qualify at TEMCO, you'll see 
designs being turned into hardware fast. You'll find sat- 
isfaction in doing work that's creative, vital to national 
defense. You’ll earn rewards that match your ability. 

There’s nothing to hold you back at TEMCO. 
If you'd like a boost toward the top, let us know what 
you can do. 

Attractive openings now for experienced men 
in almost all fields of aircraft design and development. 



AIR TRANSPORT 


Continental Buys Jets for New Routes 


Four Boeing 707s, 12 Viscounts, five DC-7Bs 
orflered as western carrier maps plans for services. 


By Craig LowU 

Denvcr-Coiitiiicntiil Air Linc.t moved 
quickly last week to establish itself as 
a major coinpetitor on its new western 
toutes with a S50 million purcliasc pro- 
gram for turbojet, turboprop and piston 

Continental has ordered Baeing 707, 
\'ickers Viscount and Douslas j 5C-78 
aircraft to serve the new Chicago-Kan- 
sas Cit\'-Dtnvcr-Los .Angeles mutes 
awarded last month in the Denver 
scmcc case (AW Nov. 21. p. 99). 

The new equipment program will 
give Continenhil a fleet of aircraft 
wliich will be compctitiie with those 
of American .Airlines, United Air Lines 
and Trans W'orld Airlines, the three 
carriers Continental must compete with 
for business on the routes between Chi- 
cago and Los Angeles. 

The 521.300,000 order for four Boe- 
ing 707 turbojet transports will give 
the regional airline jet sersice between 
Chicago, Kansas Cit\-. Denser and Los 
Angeles at least three months in ad- 
vance of anv other airline, according to 
Robert F. Six, president of Continen- 
tal. Deliverv of the 707 is scheduled to 
start in May 1959. and service on 
Aug. 1 of that year. 

Delivery Schedule 

The Boeing 707, which will be pow- 
ered by the Pratt dr WTiitnev J57 
turbojet, will cut in half current oper- 
ating times behveen points on Conti- 
nental's new route. It will aim' 118 
passengers and 7,000 lb. of mail and 
cargo and will have a range of 3,000 
miles. 

Continental’s $18,100,000 order 
with Vickers is for 12 Viscount 810D 
turboprop transports. The 33-passcnger 
Viscounts are scheduled for dclivcn' be- 
tween Marcli and September 1958, 
and will be used on present Convair 
and DC-3 routes as well as on the new 
cast-west routes. Service is scheduled 
for July 1958. 

Tlie Viscount will be powered origi- 
nally with the Rolls-Royce RDA 7/1 
Dart engine rated at 2,100 hp, and pro- 
ducing a cruising speed of 363 mph. 
W'ithin a vear. these engines will be 
replaced with tlic RD.A 8 Dart engine 
witli 2,300 hp., giving the airplane an 
ultimate cruising speed of 400 mph. 

The Douglas order for five DC-7Bs 


replaces a picvinns order for DC-6Bs 
and is schedukd for deliverv in March 
1957. ’Ihos will be pla--' m -e-viee 
on the new routes in .April, airrying 
64 first class passengers or 94 coach 
passengers. 

New Markets 

Continental considers the DC-7B a 
transitional aircraft and looks forward 
to an all-turbine operation over all but 
its shortest routes. '1110 Douglas trans- 
ports have been ordered to Bll co'iip- 
ment needs in the period before tiirlhnc 
cquipmeiit is delivered. 

Farlicr this vear, the airline ordered 
three Convair 440 Metropolitan trans- 
ports which will be delivered next 
Marcli. Currently, Continental has five 
DC-6Bs, including two on lease, six 
Coni'air 340s and 21 DC-3s. Delivery 
of tlic nen Convairs will allow the car- 
rier to dispo.se of part of its DC-3 fleet- 

Contincntal's new routes add onh' 
1,200 miles to the carrier’s present 
5.000 mile system, but they nearly 
triple the population market Continen- 
tal will be able to tap. With these new 
markets come inevitable problems in 
converting from an essentially short- 
range operation to one which involves 
long, high density routes. 

Continental’s present system, recent- 
ly augmented bv acquisition of Pioneer 


.Air I.incs. covers an area bounded by 
Denver, Kansas Citv, 'I'ulsa, Dallas, 
Houston. San .Antonio and FI Paso. 
I he nature of tlie system and its traf- 
fi; characteristics largely call fur ,i short- 
Miipc tvpe of opcr.itiim with DC-5 and 
Comail 340 equipment. 

Ii.ferci, tinge Se. vices 

.i.osr 01 me n-giuiial airline's long- 
Illume irame is on us UC-OB inter- 

Nie \Vcst Coast and with United from 
1 ulsa aiui Oem et ro Se.iitlc w hieli con- 
nect the svsiem with markets m the 
Middle \vesf and West Coast. The 
fact that both Continental and Ameri- 
can have ordered the 707 will facilitate 
further development of interchange serv- 
ices. .A Convair interchange is operated 
with Braniff between Denver and St. 

1 he regional character of Conti- 
iiental's system has inhibited develop- 
iiiciit of aiicoach service, since there 
are few routes with enough range and 
traffic density to make coach service 
profitable. No decision on the use of 
Ihe 707 in coach service has been made 
hv the airline, but the DC-7B will be 
operated as a coach as well as first class 
aircraft. As the Viscount and later the 
707 go into service, the DC-7B can be 
shifted to ail coach operation. 

Selection of the Viscount over the 
Lockliccd F.lcctra is a good indication 
Ilf Continental’s plans for its present 
svstein. The Vickers transport fits in 



VICKiRS VISCOUNT turboprop transport model with markings of Coutiuental Ait Lines. 
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RDA 8 for Viscouul 

'fbe Viscnunt 8I0D will be redesig- 
nated the \'iscount 84U liter the RD\ 8 
engines iire insbilled. 11ie Rolls-Rosec 
engines Kill be denited to 1, 801) eshp. for 
tiilccolT, according to Cliirics Gardner of 
N’ickers-Armstrong. L.td. Since tlic RDA 
8's niasinuuii is 2300 eshp., Vickers 
claims that 100% temi>eiature account- 
ability is nssured for the nirplane. In 
addition, the N'Iscounts which Continen- 
tal will receive will be of heavier con- 
struction than the Model 800 which 
British tuiopean Airways will operate 
over Eutoixain routes beginning early in 
1957. 


liottcr as a rcplacc:mc‘iit for the Convmr 
and a partial replacement for the DC-5 
than the larger liicctru, Sis told 
-\wAiioN Wt.iK. Continental's smallest 
routes will require the carrier to keep a 
niinmiiiiii of 12 DC-3s until an eco- 
nomical DC-5 replacement is dcvci- 

Serviee Problems 

Ptobicms involved in expanding its 
operations to include the new Chicago- ’ 
Lns Angeles route will irrobably keep 
Continental from inaugurating service 
before summer. One |)roblcm is equip- 
ment for the period before the DC-715 
is delivered- 1 he c.irricr will be able to 
work some DC-6B aircraft out of its 
interchange patterns to start the nevv 

A hi^cr problem is establishment of 


Continental in both Chicago and Los 
.\iigcles. Ticket and operating facilities 
must be built ut both points, and space 
IS I critical problem. In addition, the 
airline plans to set up maintenance 
facilities at Los .Angeles. Time needed 
to negotiate and establish these facili- 
ties will probably delay the start of 
vervite about five months after the Janu- 
ary date a|3provcd by the Civil Aero- 
nautics Board. 

Once service is started. Continental 
has another major problem in establish- 
ing identification in both cities. Some 
(l-ntification exists in Los .Angeles be- 

'I'C of interchange operations, but 
the ditliiic plans a major promotional 
c impaign to put itself before the pub- 
lic as a competitor on the ncwiv-.iwatdcd 

Promotion Plan 

Present plans call for a major nevvs- 
[jji>er promotion in Los .Angeles and 
Chicago, tied in vvitii radio, television 
and billboard advertising and a direct 
mail campaign. In sixty to ninety days, 
this program will taper off to a normal 
comprehensive .advertising schedule. 

Continental will do some advertising 
ill the major eastern cities it figures will 
generate tlmmgh traffic, but most of its 
efforts will be concentrated in the im- 
mediate markets served. TTic carrier 
figures it can offer a belter set of sched- 
ules for all points on the nevv route 
lhan its bigger competitors who have 
to vvorrv about transeontineiit.i! .scn icc. 
It .also plans to sell an individual, per- 
sonalized type of service which Con- 
tinental feels is characteristic of a 
smaller canicr and which it intends 


to preserve when operations are ex- 

Continental figures thut business will 
more than double in the next five years 
from the new routes and expansion of 
present services. 'Hiis year, the carrier 
will make about 515 iniliion. Traffic 
and revenue have tripled in the past 
five years, including a 50% increase 
from the merger with Pioneer last 
spring. 

Traffic Gains 

figures fur the first nine months of 
this y ear show rc-venue of SI 1.7 million 
coin[>ated with SS.9 million for tlic 
same i>criod of 1954. Net income this 
year was 5251.645, down from 5372,- 
111 for the nine month [jcriod last 

I he reduction is attributed largely 
to expenses involved in the acquisition 
of Pioneer Air Lines which was merged 
with Contiiicntars operation Apr. 1, 

Tiaflic showed subshintial gains in 
the period. Revenue iiassaiger-milcs 
increased from 121,9 million in 1954 
lo 165,6 million in 1953. Cargo traffic 
nude a 507f gain to nearly one million 
ton-miles. ronectii)| development of 
Ihe cargo market potential in an area 
where surface traiispmbition is inade- 
quate due to mountainous terrain. 

.Along with plans for expansion of 
its route system. Continental is nego- 
fuating with Denver ait|)ort authorities 
for sjjaec for a new headqiuirters facility. 
The project will cost 57 million and will 
include maintenance and office space 
in a plant expansion dcsignerl as part 
of the general Denver airport program. 
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Minetti Replaces Lee on CAB; 
Rizley Expected to Resign Soon 


Washington— C. Joseph Minetti, a 
New York Democrat, has been named 
bv President Lisciiliowet to succeed 
Josh Lee as a member of the Civil 
Aeronautics Board. Minetti's appoint- 
ment becomes effective when Lee’s sec- 
ond six-vear term expires Dec. 31. 

.Minetti, 48, is now a member of the 
federal Maritime Board to which he 
was appointed by the President in 
.August 1954. He previously had been 
Commissioner of the DcpartiiKiit of 
Marine and Aviation and Commissioner 
of the Board of Transportation of Nevv 
Y'ork City. Minetti is a member at tlic 
law firm of Danahy, Delaney and 
Minetti of New York. 

Failure to re-appoint former Sen. Josh 
Lee, an Oklahoma Democrat, was not 
unexpected in industry and Government 
circles. Lee lost his chances of remain- 
ing on the Board once Republican Ross 
Ri/.kv became the second member 
from Oklahoma in February (AAV July 
18, p. 11). Policy of the Fisenhovver 
.Administration has been not to re- 
nominate Democratic incumbents to 
independent agency posts. 

Lee’s departure from C-AB along 
with Rizley's expected resignation to 
accept a Federal indgeship may lead to 
a complete re-alignment of Breird vot- 
ing. live majority has consisted of 
Riz.lev, Lee and Vice Chairman Joseph 
P, Adams against the minority votes of 
Chan Gnrncv and Hannar Dennv. 

Dismissal of Lee and the choice of 
Minetti as his replacement immedi- 
ately drew criticism. Sen. Mike Mon- 
ronev (D.-Okla.) who as chairman of 
the Senate Commerce Committee’s 




avkitiim subeonnnittcc. Jus accused 
Sccrctarv of Connuircc Sinclair Weeks 
and Under Scetetary Louis S. Roths- 
child of masterminding a Commerce 
Department plan to seize control of 

Sen- Monronev said the reappoint- 
ment of Josli Lee was blocked "first 
because he was a Democrat who vened 
under Tniin.m, and second hccause 
Rothschild vvamted his buddy from 
Maritime Commission days. G- JosC|)h 
Minetti, of Brooklvn, appointed sn that 
the long arm of the Commerce Depart- 
ment ean reach out to further control 

•Although Montoncy expressed great 
concern over Josh Lee's being "pun- 
ished." he vvas more distressed over the 
fact Oklahoma is apparently going to 
lose its representation on the CAB. 
Afonromv said. "Tliev are not handing 
•oiir' scat to a ncmocrat.’ hut thev will 
hav e another Republican seat (Rizley’s) 


Braniff Orders Nine 
Lockheed Electras 

Braniff Intcmafional .Airvvavs last 
week annoiinecd its third airaaft order 
of the vear, nine turboprop Lockheed 
Klectra transports with deliven- begin- 
ning in Mav, 1959. 

Hie order, made two weeks to the 
dav after BranifTs order for Boeing 707 
jot airliners ( AW Dec. 3, p. 127). stipu- 
lated that tlie Electras be powered by 
Allison 501 turboprop engines. Cost 
of the Electras with spare engines and 
p.irts will be 522 million. 

Braniff, which also ordered seven 


Douglas DC-7Cs. this year, became the 
third U.S. airline to order the Electra 
(American Airlines has ordered 55; 
Eastern. 40). It will place tlic 400 
inph- transport on )>oth domestic and 
international schedules, including tlic 
recently-awarded Southwest. Mid-South 
and AA'ashington/.N'evv A’otk routes 
(AW Nov. 2S, p. 12). 

.A Braniff spokc.sman said the Electra 
will cut time on Omaha-Minneapohs 
flights bv 24 min.; Dallas-1 Imiston bv 
17 min.; and K.mvas Citv -St. Louis bv 
1 5 min. 

Maximum operating altitude of the 
Electra will be 50.000 ft. with a gross 
takeoff weight of 110.000 lb. It will 
be qualified to operate from ttinvvays 
of only 4.850 ft. 

Seating capacitv of Braniff’.s Electras 
will be 60 in the first-class configura- 
tion; up to 91 in the tourist Con- 
figuration. and 73 in the combination 
coacli/first-class arrangement. 

P.O. Airmail Test 
Upheld by Court 

Post Office Department's cx|>eriincnt 
of shipping first-class surface mail by 
;:ir has been ujihcld by the U.S. Court 
of -Apix-als, 

The decision provides for a contimi- 
•mcc of the experimental program and 
reverses a District Court order gtaiitcd 
m favor of the .Ateliisoii, Topeka and 
Santa Ee Railroad and 12 other tail 
carrias w ho had fought the proposition. 

The unanimous decision of the three- 
man .Appeals Court concluded tlut "the 
cx|)crimeiital program for e-.itrying otdi- 
nan- first-clavs mail by air is within the 
statutorv authority of the Postmaster 
General and is autlioriz.cd bv law.” 

.An iiiiniediatc cxijansion of the sur- 
facc-niail-b\-air program is now antici- 
|iatcd bv tfic scheduled airline industry. 
'Ilie experimental program, which was 
inaugurated on Oet. 6. 1955 with serv- 
ice between Chit-.igo. Nevv A'ork aiul 
Wa.shington. todav covers more than 
200 airline cities, has speeded deliveries 
from 12 to 24 hours and resulted in 
substantial savings to the Post Office 
Department. The airlines have grossed 
more than 525 million for the carriage 
of surface mail at rates averaging less 
than 50% of the ainnail conioenieitorv 


Damon Predicts Gains 

Ralph S. Damon, president of Trans 
World Airlines, predicts the heaviest 
airline traffic in history in 1956. He 
said rWA expects to fly four and a 
half million passengers in 1956 which 
will be ail increase of 121% over the 
estimated 4 million passengers the air- 
line carried this year. 
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ICAO Will Spend $1.14 Million 
In 1956 Technical Aid Program 


Technical ci\’il a\’iation assistance 
will be furnished to 27 countries and 
two regional areas, Uitin America and 
the Middle East, by the International 
Civil Aviation Organization during 
1956 at a cost of 51,146,750, 

The program includes training of 
air controllers, meteorologists, median- 
ics and other technical personnel neces- 
sary for the operation of a ctvil aviation 
or^nization- ICAO noted that avia- 
tion offers very speedy transport in 
return for a much lower capital outlay 
than is necessary for the construction 
of roads and other surface means of 
transportation. 

In less developed countries, nationals 
are trained in their own countries where 
the number requiring instruction is 
large. Fellou’ships have been granted 
to permit study in advanced nations. 

The 1956 regional ptogram.s includes: 

• Middle East. Safety will be cmplin- 
sized in this project where the training 
will be carried out at several small 
ICAO centers. Technical personnel 
include experts in personnel licensing 
and training, aircraft maintenance and 
certification, and a check-pilot examiner. 
This will help Middle East states, 
which have similar aviation problems, 
to improve their training methods, 
and standards for licensing personirel. 
Fire fighting and rescue training in- 
structions also will be given. 

• Latin America. An aviation training 
center established by ICAO and Mexico 
in 1955 is being converted into a re- 
gional center for all of Latin America. 
ICAO estimates that the new center 
will supply about one-half the require- 
ments in this region for newly-trained 
personnel during the next two years. 
The center has already graduated more 
than 200 mechanics, air traffic con- 
trollers, aeronautical inspectors and ra- 
dio operators. 

Typical of the programs in individual 
countries arc these projects: 

• Afghanistan. Continuing advice will 
be given in radio operations and re- 
pair, metcrology and airport manage- 
ment. Afghanistan has purchased con- 
siderable equipment and aid will be 
given in its installation and operation. 
Airport construction assistance is also 
scheduled. The ICAO program civil 
aviation aid program .started in 1952. 

• Ethiopia. ICAO will continue to 
operate a school for aircraft and engine 
mechanics, radio operators and main- 
tenance personnel, air traffic controllers 
and meteorologists. The school lias al- 
ready graduated 200 technicians, but 
the rapid development of aviation in 
Ethiopia requires more personnel. 


• Lebanon. Emphasis in 1956 will be 
on improvement of ait traffic services, 
communications and meteorology. Six 
fcllovvsliips are provided for Lebanese 
nationals. 

• Syria. The program will be broad- 
ened to aid in the examination of 
pilots, provide advice on aircraft in- 
spection and the organization and 
administration of Syrian airways. 

Other programs vvill he conducted 
111 Egypt, Guatemala, Indonesia. Iran, 
Iraq. Bunna, Chile, China, Domini- 
can Republic, Ecuador, El Sahadot, 
Finland, Greece. India, Israel, Japan. 
Pakistan, Paraguay, Pliilip|)incs. Saudi 
Arabia, Thailand, Venezuela and Yu- 
gosTivia- 

Los Angeles Traffic 
Outstrips Expansion 

Los Angeles— The increase in air 
traffic at International Airport here is 
moving at a faster pace than the fa- 
cility's expansion program. The .\irport 
Commission's annual report sliows tliat 
more than three million passengers 
used Intemational’s facilities during 
Fiscal 1954-55. a gain of 17.7% over 
tlie previous vear. and 144% over 1947 
when airline operations began at the 

Estimates based on population 
growth and increased ait trai cl indicate 
the already-inadcquatc International 
•Airport will service 5-million passengers 
by 1960, 

Meanvvliile. the large passenger 
operation has jammed passenger termi- 
nals built nine years ago and intended 
as temporan service facilities for a five- 
year period, .itcoteline to Ralph P- 
Coiisiiis, president of the Board of .Air- 
port Commissioners. Bund issues to 
finance an expansion program re- 
peatedly liaie failed to obtain approval 

Plans call fur a self-liquidating bond 
issue at the Jmic, 1956. primary elec- 
tion and, if approved, will allow con- 
struction of a passenger terminal area 
five times the size of the |)rc.scnt area, 
additional nmwjys, an airfreight and 
airmail center and maintenance 
quarters. 

Every Phase Gains 

During the last year every pirase of 
International's activity sliovved record 

^ Revenue from Los Angeles Inter- 
national Airport and the San Fernando 
Valiev Airport (the two airports 
operated by the Los Angeles City De- 


partment of Airports), totaled $2,251,- 
055 and registered a 20% gain over 
last year. 

\iajor source of this revenue was In- 
ternational Airport, with 51,951,549 

Direct operating expenses of the 
Department of Airports were 5695, S91 
and depreciation amounted to $449.- 
95S. 'Ibis left a net profit of 51,085.- 
206. an increase of S556.506 over 
1955-54. 

In addition to the 17.7% rise in 
passenger traffic, increases over tlic 
previous years were: air freight. 1 5.1 %: 
air express, 20.2%: ait mail, 9,6%. 

The report pointed out tlic expanded 
revenues at the Los .$ngclcs airport 
more than offset the reduced income 
at the San Fernando Valiev Airport, 
which dro))ped from 5549.954 last vear 
to 5279.106 this year due to the 
transfer of Lockheed flight operations 
to Palmdale. The vallev airport is be- 
ing developed as a cis'ilian and hnsi- 
ncss-aircraft center. Total iinestnicnt 
daring the fiscal year was $257,256 


350 Flights Doily 

Interesting highliglrts of operations 
at International pointed out in the 
report include: 

• Eleven airlines serve the airport, 
operating more than 550 daily flights 
to major cities throughout the world. 
The airlines employ 6.000 persons at 
an annua] payroll of S57 million-plus. 
Tlicv have invested well over 512 mil- 
lion in improvements of their prop- 
erties on grounds leased from the 
airport, .Airline rentals, landing fees, 
etc., constitute one fourth of the air- 
port’s revenue. 

• More than 110-million pounds of air 
freight, express and mail were handled 
during 1954-55. By 1960. estimates 
indicate that the airport will handle 
180-million pounds of air mail and 


1,955 of which a 
ning 


. Tlic 


ently 


for immediate development to 
complete the airport bv 1960- 

• Los .\n»cles International has one of 
the best saferi' records in the country- 
no passenger fatidities in nine years of 
airline operation. 

• Anto parkins brought over 5400,000 
in revenue in Fiscal '1954-55. 


Japan Buys DC-8s 

Japan -Air Lines has ordered four 
Douglas DC-8 jet transports whicli will 
be put in service on the carrier’s traiis- 
piicific route in early 1961. The first 
DC-S is to be delivered in September 
1960 to JAL and the fourth by March 
1961. It is the second foreign DC-8 
order. KLM has ordered cight- 
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Kaiser Aluminum forgings require? 


The fins on this air-to-air guided missile — the Sparrow 
—are Kaiser Aluminum die forgings, which provide 
maximum strength with minimum weight. 

They must be accurate enough to maintain the mis- 
siles’ true course. 

You might guess that considerable machining of the 
fin surfaces would be necessary- Actually no machining 
was done— none was necessary, 

Extremely complicated parts can be foiled by Kaiser 
Aluminum to close tolerances, and with a finish s( 
factory that costly finishing is unnecessary. 

If you have a part that must be light, corrosion-n 


ant and strong, think of Kaiser Aluminum forgings. 

A Kaiser Aluminum engineer wi! 1 be glad to help you 
at no obligation. 

For complete information, contact any Kaiser Alu- 
minum sales office listed in your telephone directory. 
Kaiser Aluminum & Chemical Sales, Inc. General Sales 
Office, Palmolive Bldg, Chicago 11, Illinois; Executive 
Office, Kaiser Bldg., Oakland 12, California. 


setting the pace- in growth, quality and s< 
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Cylinder Failure 
Blamed in Crash 


of []ic crash of an American 
Convair 240 near Fort Leonard 
Mo„ on Aug. 4. 19>5 
persons, aceurding to 
nautics Board. 

In its insestigation of 
aecident, CAB Found: 

• No. 12 cylinder of th< 


ortin 


itrol. 


c that t 




• Procedures that wcr< 
by Pratt & Whitney, i 
the R2800. and specific 
overhaul manual liad 
manded by s’crbal 
by the carrier’s cngincc 
and were not being 
carrier's inspectors in ham 

CAB said that a laboratory 
the No. 12 cylinder by the 
Bureau of Standards 
ses’cral fatigue cracks 
fonn a single large ci 
the history of the faih 
Board said it had he 
October 1954 and 
proximately 1.052 hour 
its hold-down .studs 
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For shipping convenience around the clock— 


UNITED AIR LINES makes 281 {lights daily- 
and air height moves on every one! 
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THE PRESIDENT DROVE THE TRUCK 


The phone call came through long after the plant 
closed, and all but the executive staff had gone 
home. That was over six hours ago. Now, it was 
midnight on a dark and lonely mountain road. 

One more curve in the endless series of uphill 
turns. Then the headlights picked up the small air- 
strip . . . the crippled plane . . . the anxious looking 
men awaiting in front of fhe hangar. 

Airwork was delivering an overhauled engine 
to a cusfomer in trouble. The president drove the 
truck over 200 miles that night. Like every man in 
the company, he was taking his place in Airwork’s 
tradition of Personal Service to the customer. 

0/srR/euroRS for ac spark plug 

PRATT & WWTNBY AIRCRAFT 

CONflNENTAt MOTORS COfiP. 

ARLI NGTON • ATLANTA 


That tradition marks a business where the cus- 
tomer and his needs will always be important. You 
may never face an emergency as grave as that one. 
But the same interest and care will be ready to 
serve you, whether you need an engine, an engine 
accessory — or just an engine part. 

Some of these days you will see a cream and 
blue Bonanza marked "Airwork Corporation”. 
Talk to the men with it. Talk overhaul specifica- 
tions, power settings ... do some hangar flying. 

You'll see why so many pilots and plane owners 
— people like yourself — are switching their en- 
gine and accessory overhauls and exchanges to 
Airwork — the company of, by and for pilots, 
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, COCKPIT 
; VIEWPOINT 

By Copt. R,,^.'Robson 


Rainy Night Over New York 

(Part II) 

('i'his is the second in a series of columns on air traffic control. In the 
first column |AW Dec. 12. p. H2], the scene was set on a Boston-.Vew 
York flight with neather and heavy Sunday night traflic into LaGiiarcIia. i 


To get a feeling for titc amount of traffic involved in approaches tu thi.s 
single airport it should be noted that many New York holding patterns 
wore occupied up to 12,000 ft. This indicates 20 to 20 aircraft awaiting their 
turn and requiring \oice comniunicahons to control their progress. 

Here we digress for a moment to consider the average residential tele- 
phone. It is generally a private line. In the suburbs a hvo-party line is 
occasionally found, and in rural areas a dozai phones may be on one 
circuit. But even this is relative luxury compared with the 20 or 20 part)- 
line systems with which ait traffic now operates. 

Despite separate frequencies for various sectors and control functions 
around metropolitan airports, the overload on most channels is imnrensc. 
It is no longer a question of cutting down the vvotdage — wc arc now con- 
cerned with the number of syllables per message. 


Airspace Waste 

Each aircraft mu.st report leaving altitudes, or fixes, upon receipt ot a 
clearance. If 10 aircraft arc to be laddered down in a holding stack the 
controller will, theoretically, issue 10 clearances (one at j time, of course) 
and receive 10 replies. The cycle should consume about 100 seconds. But 
this is theoretical. Actually, the process takes Ihrcc or four minutes at best. 
Thus, by the time Number 10 transmission is completed, the next clearance 
for Number One is overdue by several minutes; he has not been able to 
descend to the next lower altitude. This wastes airspace. 

There were several reasons for transmission delays on the night of Oct. 20. 
Identical trip numbers On different airline flights resulted in confusion and 
"wrong numbers," an eternal problem. New arrivals in the stack hahitiially 
interrupted clearances to announce their arrival- Thi.s vv'.ts the rc.vult of not 
monitoring the frequency before beginning to talk, but the fast pace of such 
an operation does not fend itself to leisurely conversation. .As a practical 
matter any pilot who waits loitg enough to niakc sure tire air is clear before 
pressing his ‘‘mike" button will simply never get a word in edgewise. .Another 
source of interference came from centers and controllers in adjacent cities 
using the same frequency. 

Additional Voice Frequencies Net Enough 

There also were delays because the controller could not contact an air- 
craft. Many flights were getting close to the end of their holding fuel and 
found it necessary to call their comp.my stations for informatioir rcg.irdiirg 
weather and traffic at their alternate, as vvcll as other airline matters. 

Practically no airline aircraft carry dual \'ill'' transceivers. Tlicrefoic 
some flights were "off the air" at clearance time and the entire traflic system 
was delayed until they returned to tlic center frequency. It is true that III' 
equipment is carried bv airliners but. as a practical matter, it is impractical 
to use anything but VHE, 

It is evident that patty-iinc. voice- eonimunications can no longer cope 
with the air traffic situation. If mote traffic is to be flown such things as 
automatic transmissions and signal systems, tck-mctcring and similar "instan- 
taneous" processes must he us«i. Many of these metirods are used elsewhere: 
thev must now be brought into the aviation picture. Additional voice fre- 
quencies and more "live bodies" will no longer suffice. 
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America 
has 
homework 
to do! 


There's probably a lot about your town that makes 
you want to brag a bit about it. 

But there's one thing you can't be proud of. And it’s 
a shame you share with just about every other commu- 
nity in America. 

The homes where far too many people live are a dis- 
grace. Slums, semi-slums, housing blight are with you. 
Fixing them up is the homework to be done. 

If your town is like most in the U. S.. here’s what the 
figures show: 1 out of every 10 homes are rock-bottom 
slums. Nearly one-half urgently need basic repairs. 

But slums are something that is happening on the other 
side of town, you may say. The problem isn't mine. 

Slums are YOUR homework 
Distance is no barrier against the threat and cost of 
housing blight. 

Your taxes go up because it takes more money for 
your town to fight the diseases and delinquency and pov- 
erty spawned in the slums. The security of your family 
goes down because the slum is ihenalur^ parent of crime. 

Where your business comes in 
Every firm has a responsibility toward the town where 
it's located. Part of it is to support community improve- 
ments as any other good citizen would. 

Some slums are beyond repair. They must be tom 


down and a fresh start made. Others can be made to con- 
form to accepted living standards. So it is up to you to 
gel behind every sound program which seeks to provide 
adequate housing for all our people. 

Civic and individual groups must have business back- 
ing . . .yoiir firm's backing if they are to succeed. 

Follow the course of Action! 

A group of Americans from every walk of life has joined 
together in a non-profit organization to combat home and 
community deterioration, A.C.T.I.O.N., the American 
Council To Improve Our Neighborhoods. 

Send today for a free copy of “ACTION.” It explains 
what A.C.T.I.O.N. is and proposes to do. It lists book- 
lets. research, check-lists, and other material which can 
help you. Address P. O. Box 500, Radio City Station, 
New York 20,N.Y. 



American Council To Improve Our Neighborhoods 
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EDITORIAL 


One Step Toward Better Air Traffic Control 


Tlie major issue at stake in replacement of Fredcriek 
B, Lee as head of the Civil Aeronautics Administration 
by his deputy administrator. Charles f. Lowen, Jr„ is the 
future of air traffic control. 

For more than six months CA.\ has been the focal 
point of a rapidly growing crisis in air traffic control. 
During this period CAA has been the target for a rising 
\olumc of bitter criticism on this score by airline pilots, 
airline management and the militarv. It is the airlines, 
corporations. Air Force and Navy that do the vast 
bulk of Federal airways flying in instrument weather 
when the air traffic jam gets tightest and most dangerous. 

AviATtoN Week warned last August: 

■'A much more rigorous approach to the air traffic 
control problem is necessary now if ariation is to avoid 
the tragic consequences of more mid-air collisions, eco- 
nomic strangulation of airline revenue and blunted effi- 
ciency of Strategic Air Command and Air Defense Com- 
mand operations." 

Gen. Curtis LeMay, commander of Strategic Air 
Command, angrily threatened to push for military con- 
trol of the airways system unless it was modernized to 
meet current and future military needs. Lt. Gen. 
Joseph Smith, commander of the Military Air Transport 
Service, publicly attacked the Federal airways and traffic 
control system as inadequate- Gen. Smith’s public blast 
was delivered before the Washington meeting of the 
Radio Technical Commission for Aeronautics, whose 
members are experts on the airways problem. Comments 
of airline pilots and operations executives working within 
the present traffic control framework are for the most part 
unpriutable. Ait traffic control problems have been the 
theme of more than one recent meeting of top level 
airline management, and the Air Transport Assn, has 
been deeply concerned. 

Pressured Int-o Action 

Last summer. CAA under Lee’s leadership fought a 
bitter rearguard action against integrating Air Defense 
radar into a common traffic control svstem. Only heavy 
l>rcssure from other agencies forced CAA into the Deer 
Island (Boston] experiment that will eventually lead to 
an all-radar airway between Boston and Norfolk. CAA’s 
most recent five-year airways improvement plan has been 
rejected by the Air Coordinating Committee's Nav-panel 
as "too little, too late.” 

Uneasy over the CAA situation, Under Secretary of 
Commerce Louis Rothsdiild brought in Lowen. first as 
n special consultant last May and then as deputy CAA 
administrator in August. 

Lowen, like Lee. is a pilot and a Rei>ublican. He 
served with the Air Transport Command in World War 
II, then went with Capital Airlines after the war and 
later managed the municipal airport at Denver. One of 
Lowen’s first conclusions at CAA was that ait traffic 
control was its most critical problem and a fresh and 
more vigorous approach to solving this problem was ur- 
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gently required. 11c drafted a plan of action including 
establishment of an air traffic control operation separate 
from the traditional C.AA Office of Federal Airways. 
Lowen also wanted to recruit fresh traffic control talent 
to operate the new group. Lee vigorously opposed 
Lowen's air traffic control proposals. 

Mew Approach 

On Oct. 10, just after Gen. Smith’s criticism, Aviation 
Week again warned: 

"If C.^A does not take necessary action immediatelv 
(on air traffic control) Congress will have to designate 
some other agency to solve the problem." 

Under Secretary Rothschild did not wait for the possi- 
bility of congressional pressure. Stirred by reaction from 
airline management and the military, he took what he 
considered the necessary action at CAA. With the Pres- 
ident's approval he fired Lee and replaced him with 
Lowen. I'his action was a clear endorsement of a new 
and more vigorous approach by CAA to the air traffic 
control problem. 

Lowen and top level Commerce Department officials 
are firmly committed to a program of improved traffic 
control. It will indeed be surprising if an independent 
traffic control group is not established soon in CAA, 
headed by top notch experts in the field. It is likely that 
Lowen in picking a deputy will get a man who has prac- 
tical experience in air traffic control problems both as 
a pilot and in the bureaucratic maze of Washington. 

Lowen's Problems 

Lowen will find, like other CAA administrators who 
have preceded liim, that his biggest roadblocks in making 
progress are likely to arise within his own organization 
where an entrenched bureaucraev has been slumbering 
oblivious to the vast technical changes that have spurred 
aviation. There ate a great many capable people in CAA. 
One of Lowen's toughest tasks will be to find them and 
weld them into a solid, technically competent team that 
is firmly dedicated to sohing, not sloughing off, aviation’s 
critical problems. 

Lowen also will find widespread external support for 
a v igorous and technically sound attack on the problems 
of air traffic control. 

The metal is being cut at Seattle, Santa Monica and 
Burbank on a great fleet of jet transports. The airlines 
are placing billions of dollars in orders for these planes 
in the expectation that they will be able to carrv the 
American public in them safely and swiftly by I960. 

Unless the Civil Aeronautics Administration takes the 
lead now in building a Federal airways and air traffic 
control system that can handle these jet transports, 
American aviation will drift steadily toward the worst 

—Robert Hotz 
AVIATION WEEK, December 19, 195S 



CITY OF MERCED” CREW 
WINS SAC COMPETITION 

B-47 Team Pinpoints Sacramento “Target" 


piiinc, conipciv.valevl for ihc clfecls of 
speed. iiUiludc and wind on Ihc "bomh” 
to be dropped, end then released Ihc 


THE STORY BEHIND THE STORY: 

■ It made September headlines when a 

three-nuin team, a Boeing B-47 bomber 
and its precision electronic cvjuipmcnt. 
The "Series” in this case was the annual 
coinpciition to lest the clIccTivcncss of 
bombing and navigalion by our -Strategic 
Air Command. Top-llighl crews from 

■ Piling up more points than any other 


of Merced" earned (he title of “the 
world’s deadliest bomber erew." On one 

mcnio. Flying nearly seven miles above 
the earth and ill a speed of nearly 500 
miles an hour, the ’City of Merced" 
dropped its "bomb" within a stone's 
throw of the designated largct- 


■ Working all Ihc w ay for the Navigjlor- 
Bombardier-Ohserver was the K Bomb- 


ing Navigalion System. This system, 
developed for the Air Force by Sperry, 
first sighted the target by radar. With the 
Observer keeping the cross-hairs directly 
over the target on the radar scope, the K 


proof of what the Air Force is doing to 



ligercnl action. And Ihc K Bombing and 
Navigation .System is anoihcr example of 
Sperry's ability to produce equipment 
which helps assure the success ol mili- 
tary missions. 
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Inside look at a safe overhaul! 


NOW resilient Nylon inserts guarantee even better performance and extra reusability 

on all ESNA blind fastene rs Nylon insert ClastU stop nuts also provide: 


ELASTIC STOP® mits are specified for their proven self-lock- 
ing, vibration-proof characteristics. But— air frames must also be 
designed with simple disassembly and economical overhaul in 
mind. And fixed fasteners must provide a safe margin of locking 
torque even though re-used again and again. Nylon inserts won’t 
wear out. Bolt threads enter smoothly into the plastic locking 
collar, guaranteeing the narrow range of torque “scatter” ideal 
for power-tooled assembly lines. And for re-assembly any AN 
quality bolt can be used interchangeably . . . safely . . . when 
ESNA nylon inserts are on the “blind” fastener. The result . . . 
safer, simpler, low-cost maintenance procedures. 


• immediate identification during production or in the 
field. 

• positive thread sealing and vibration-proof resist- 
ance to loosening. 

• non-galling locking action that protects bolt threads 
against stripping and seizure. 

• inertness to most common organic chemicals, oils, 
fuels and fungus growths. 

• locking device adaptability to special aircraft fas- 
tener design requirements and productibility through 
a wide size range from 0-80 to over 2 ". 


ELASTIC STOP NUT CORPORATION OF AMERICA r 



Rigid Anchor Nuts Floating Anchor Nuts 


Gang Channel Nuts 




Elastic Stop Nut Corporation of America 

Dept. N-64-1225, 2330 Vauxhall Road, Union, N. J. 

Please send me the following fastening information: 
CD ESNA's New Nylon □ Here is a drawing of our product. 
Specification Sheet What fastener would you suggest? 

Name Title 


'^IxuL Qoupoov 
-(fAy Am) 



Firm. 


Street _ 

City _Zone State. 


